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ค าแนะน าส าหรับผู้นิพนธ์ 
 วารสารโรคผวิหนงัมีนโยบายเผยแพร่วิชาการทางโรคผวิหนงัและเร่ืองท่ีเก่ียวขอ้ง โดยสนบัสนุนให้

บทความส่วนใหญ่เป็นภาษาองักฤษและมีบทคดัยอ่เป็นภาษาไทย การใชภ้าษาไทยใหย้ดึหลกัของพจนานุกรม
ฉบบัราชบณัฑิตยสถาน การแปลศพัทอ์งักฤษเป็นไทย หรือการเขียนทบัศพัทใ์หย้ดึหลกัของราชบณัฑิตยสถาน 
ศพัทภ์าษาองักฤษท่ีปนในเร่ืองภาษาไทยใหใ้ชต้วัเลก็ทั้งหมด ยกเวน้ช่ือเฉพาะซ่ึงข้ึนตน้ดว้ยอกัษรใหญ่ ไม่ข้ึนตน้
ประโยคดว้ยศพัทภ์าษาองักฤษและหลีกเล่ียงการใชศ้พัทภ์าษาองักฤษเป็นกริยา 
ประเภทของบทความ 

 บทความท่ีส่งมาตีพิมพอ์าจเป็น นิพนธ์ตน้ฉบบั (original article) รายงานผูป่้วย (case report) บทความ
ฟ้ืนฟูวิชาการ (review article) บทความจากการประชุม ปกิณกะ บทบรรณาธิการจดหมายถึงบรรณาธิการและ
บทความประเภทอ่ืนท่ีเหมาะสม บทความท่ีส่งมาใหพ้ิจารณาเพื่อตีพิมพใ์น “วารสารโรคผิวหนงั” ตอ้งไม่เคย
ตีพิมพห์รืออยูใ่นระหวา่งการพิจารณาเพื่อตีพิมพใ์นวารสารอ่ืน 
การเตรียมต้นฉบับ 

 การพิมพต์น้ฉบบั ใชก้ระดาษสีขาวขนาด 211/2x 28ซม. (81/2 x 11) หรือกระดาษ ISO A4 พิมพห์นา้เดียว 
เวน้บรรทดั ใหเ้หลือขอบกระดาษแต่ละดา้นไม่นอ้ยกว่า 2.5 ซม. พิมพต์ามหวัขอ้ต่อไปน้ี โดยข้ึนหนา้ใหม่ส าหรับ
แต่ละหวัขอ้ และพิมพเ์ลขหนา้ไวมุ้มบนขวา 

 1. Title pages ใหส่้งเป็นภาษาไทยและภาษาองักฤษ (เขียนแยกแผน่กนั) โดยแต่ละภาษาประกอบดว้ย 
 1.1 ช่ือเร่ือง 
 1.2 ช่ือผูนิ้พนธ์ทุกท่าน ทั้งช่ือตวัและช่ือสกุล พร้อมทั้งคุณวฒิุ (สูงสุด) 
 1.3 สถานท่ีท างาน 
 1.4 ช่ือและท่ีอยูข่องผูนิ้พนธ์ท่ีรับผิดชอบในการเตรียมตน้ฉบบั ระบุช่ือเร่ืองอยา่งสั้น  (short running 

title) ไม่เกิน 40 ตวัอกัษร พิมพไ์วบ้รรทดัล่างสุดของ title page 
 2. เร่ืองย่อ (Abstract) และ ค าส าคัญ (Key words) 
 2.1 เร่ืองยอ่ (Abstract) ถา้บทความท่ีเป็นภาษาองักฤษ เร่ืองยอ่ภาษาองักฤษไม่เกิน 150 ค า และบทยอ่

ภาษาไทยไม่เกิน 300 ค  า ถา้บทความท่ีเป็นภาษาไทย เร่ืองยอ่ภาษาไทยและภาษาองักฤษ ไม่เกิน
อยา่งละ 150 ค  า 

 2.2 ระบุ key words หรือ short phrases 2-5 ค  า (ภาษาไทยและภาษาองักฤษ) 
 



 3. เน้ือเร่ือง 
 3.1 นิพนธ์ตน้ฉบบัและรายงานผูป่้วย ใชภ้าษาไทยหรือภาษาองักฤษก็ได้ 
 3.2 บทความฟ้ืนวิชา ใชภ้าษาไทยหรือภาษาองักฤษก็ได ้
 3.3 บทความนิพนธ์ตน้ฉบบั ประกอบดว้ย บทน า (introduction) วสัดุและวิธีการ (materials and 

methods) ผล (results) วจิารณ์ (discussion) 
 3.4 บทความประเภทอ่ืน การเรียงหวัขอ้ของเน้ือเร่ือง ใหพ้ิจารณาตามความเหมาะสม 
 4. กติติคุณประกาศ (Acknowledgemnts) 
 5. เอกสารอ้างองิ (References) การอา้งอิงเอกสารไม่ควรเกิน 20 ขอ้ 

และใชร้ะบบ Vancouver ใส่หมายเลขเรียง 
 ล าดบัท่ีอา้งอิงในเน้ือเร่ือง ไม่ใช่เรียงตามตวัอกัษรของผูนิ้พนธ์ 
 การยอ่ช่ือวารสาร ใหใ้ชต้าม Index Medicus 
 ตัวอย่างการเขียนเอกสารอ้างองิ 
 บทความทีต่ีพมิพ์ในวารสาร 
 5.1 บทความธรรมดาใส่ช่ือผูนิ้พนธ์ทุกคนถา้มีจ านวน 6 คน หรือนอ้ยกวา่ (ถา้มากกวา่ 6 คน ใหใ้ส่

ช่ือ 3 คนแรกตามดว้ย et al.) โดยใส่ช่ือสกุลก่อนและใชเ้คร่ืองหมายวรรคตอน ดงัตวัอยา่ง 
Sorter NA, Wasserman T1, Austen KF. Cold urticaria : release into the circulation 

of histamine and eosinophil chemotactic factor of anaphylaxis during cold challenge. N Engl J 
Med. 1976; 274 : 687-90. 

 ถา้เอกสารเป็นภาษาไทย ใหเ้ขียนช่ือก่อนนามสกุลดงัน้ี 
 สมพนธ์ บุณยคุปต.์ ไวรัสตบัอกัเสบชนิดบี : 3 ระบาดวทิยาและการเกิด 
 พยาธิสภาพ. แพทยสภาสาร 2518; 4: 165-71. 
 5.2 ผูนิ้พนธ์เป็นกลุ่มในหน่วยงาน 

The Committee on Enzymes of the Scandinavian Society for Clinical Chemistry 
and Clinical Physiology. Recommended method for the determination of gamma-
glutamyltransferase in blood. Scan J Clin Lab Invest 1976; 36: 119-25. 

 หนังสือ 
 5.3 ผูนิ้พนธ์คนเดียว 

Osler AG. Complement : mechanisms and functions. Englewood Cliffs : Prentice-
Hall, 1976. 



5.4 ผูนิ้พนธ์เป็นกลุ่มในหน่วยงาน 
American Medical Association Department of Drugs. AMA drug evalutions. 3rd 

ed. Littleton : Publishing Sciences Group, 1977. 
 5.5 ผูนิ้พนธ์หลายคน แต่มีบรรณาธิการหรือหวัหนา้ในการเขียนนั้น 

Rhodes AJ, Van Rooyen CE, comps. Textbook of virology: for students and 
practitioners of medicine and the other health sciences.5th ed. Baltimore : Williams and 
Wilkins, 1967. 

 5.6 อา้งเฉพาะบทใดบทหน่ึง 
Weinstein L. Swartz MN. Pathogenic properties of invading microorgnisms. In : 

Sodemson WAJr, Sodeman WA, eds. Pathologic physiology: mechanisms of disease. 
Philadelphia : WB Saunders. 1974: 457-72. 

 5.7 รายงานของหน่วยงาน 
National Center for Health Statistics. Acute conditions: incidence and associated 

disability, United States July 1968-June 1969. Rockville, Md : National Center for Health 
Statistics, 1972. (Vital and health statistics. Series 10 : Data from the National Health Survey, 
No 69)[DHEW publication No (HSM) 72-1036]. 

 เอกสารอื่น ๆ 
 5.8 บทความจากหนงัสือพิมพร์ายวนั 

Shaffer RA. Advances in chemistry are starting to unlock mysteries of the brain : 
discoveries could help cure alcoholism and insomnia, explain mental illness. How the 
messengers work. Wall Street Journal. 1977 Aug 12 : 1 (col 1), 10 (col 1). 

 5.9 บทความจากวารสารรายปักษ ์หรือวารสารรายเดือน 
Rouche B. Annals of medicine : The Santa Claus culture. The New Yorker 1971 

Sept. 4 : 66-81. 
 6. ตาราง (table) พิมพเ์ป็นแผน่แยกต่างหาก แผน่ละตารางเรียงล าดบัก่อนหลงัตามท่ีอา้งอิง 
 ในเน้ือเร่ือง ค าอธิบายเพิ่มเติมใส่ขา้งใตต้าราง โดยใชเ้คร่ืองหมายส าหรับเชิงอรรถเรียง 

 ล าดบัดงัน้ี *,†,‡,§,,¶,**,†† ,‡‡,§§,,¶¶ 
  



7. ค าบรรยายภาพ ถา้เป็นบทความภาษาไทยใหใ้ชภ้าษาไทยหรือภาษาองักฤษอยา่งใดอยา่งหน่ึง เรียงล าดบั
ภาพตามท่ีอา้งอิงในเน้ือเร่ืองภาพประกอบ ภาพถ่ายใช ้file JPG 

  
การส่งบทความ ส่งตน้ฉบบั 1 ชุด และ email บทความพร้อมจดหมายแจง้ดว้ยวา่เป็นบทความประเภทใด 
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Comparison Study of tacrolimus ointment 0.1% and topical 
hydrocortisone cream 2% for treatment of facial psoriasis in 

adult patients: a 8-week randomized controlled trial. 
Somsak Towanabut MD, 
Poohglin Tresukosol MD. 

ABSTRACT: 
TOWANABUT S, TRESUKOSOL P. COMPARISON STUDY OF TACROLIMUS OINTMENT 0.1% AND 
TOPICAL HYDROCORTISONE CREAM 2% FOR TREATMENT OF FACIAL PSORIASIS IN ADULT 
PATIENTS: A 8-WEEK RANDOMIZED CONTROLLED TRIAL. THAI J DERMATOL 2012; 28: 99-111. 
THE INSTITUTE OF DERMATOLOGY, BANGKOK, THAILAND. 

Background: Facial psoriasis is a chronic skin rash which ofter lead to embarrassment and decreases patient�s 
quality of life. Topical corticosteroid have been used but was limited by its longterm local cutaneous side effects. Topical 
tacrolimus which is an anti inflammatory and immunosuppressive drug was used successfully to treat psoriasis on the face 
with minimal side effects. 

Objective: To determine the efficacy and safety of topical tacrolimus ointment 0.1% in comparison with topical 
hydrocortisone cream 2% (2% HC) in adult patients with facial psoriasis. 

Materials and methods: Thirty-one of 34 patients with facial psoriasis completed 8 weeks trial with twice daily 
application of tacrolimus ointment 0.1% on one facial half and hydrocortisone cream 2% (2% HC) on the contralateral site 
base on random assignment. Photographs were taken at 1st visit, 2nd, 4th and 8th week after treatment. Three blinded 
dermatologists evaluated clinical outcome using Physician�s Global Assessment (PGA) score, Targeted Area Score (TAS) 
and Overall Severity Score compared to baseline. Adverse effects and patient self-assessment were done at the same time. 

Results: No significant difference was observed between topical tacrolimus ointment 0.1% and 2 % HC group 
using Physician�s Global Assessment (PGA) score of clear or excellent improvement (90-100 % improvement) after 8 
weeks of treatment. Statistically Significant improvement (p < 0.05) was achieved by TAS  scales at 2nd, 4th and 8th  week, 
induration score at  8th  week of treatment and the Overall Severity Score at  2nd,  4th  and  8th week of treatment with  
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tacrolimus ointment 0.1% group compared with 2% HC Tacrolimus ointment 0.1% was well tolerated with minimal side 
effects such as only transient burning, itching, irritation and acneiform eruptions. 

Conclusion: Topical tacrolimus ointment 0.1% is a safe and effective treatment for facial psoriasis similar to  
2%HC. 

Key word: facial psoriasis, topical calcineurin inhibitors, tacrolimus 0.1%, topical corticosteroids, hydrocortisone 
cream 2% 

 

;<=>?@AB: 
CDE>F?GH IJKLM;NJO PQAFRGST JOUCNIFER FVOEWFXVYZOU@;Y<U@;ZOMCG<[G\VPFVOO>FXV]RM=KVDZRB?\>@^B_@V^U`aW`_
<VI=ObRD>C 0.1% ]RM@V<VcTG?=OUDbdI=O=BOeJGIfT 2% ^B_IO=CMYFg?Y_GT<USh;iTjVhTaQjZkK@K>@aQjhilAOM@MYKRV 
8 C>Z?Vie I?@DUFRNAD=K;=ND];;CNAD KVOCVOIO=aGKiT>_ 2555; 28: 99-111. 
,-./012345678109 :3;:.3<=>?@ :3A>379,.B.3C,DE 

456789:;<9=>?@ABCDE?FG9HI?456J>KE?L=ML:97D95NOM5L=P?><E?QB= RL::SMCEF6KGR5TF7Q:MLDMGUVW8W<6KGRRLB?CXC?
:G5CPFPAK>YC?7L=6RXG:JNB?@ABH5G:ZPL<VW8UGK?G? :G55L:[G7SK?CE\SCPF9HI?UG@G79YAU5MU<] VYSRA^FMX_G:L<C?:G5CPFUG
9?NBM=XG:JW^FG=96AU=^M=UG UG^AOJQO=@G465`WRL7 0.1% MM:a@b>cYFG?:G5ML:97DVW8:<dTR>6eFR:L? RA5GU=G?KSG7GRG5fCPF
5L:[GJNB?789:;<9=>?@ABE?FG`<FJW<AVW8RAJW^FG=96AU=YB_G  

K>JnNZOMC_=e: 9gNBM9H5AUD9@AUDH587>@b>dGg:G55L:[GVW86KGRHWM<dLU^M=UG^AOJQO=@G465`WRL7 0.1% VW8UG
@G79YAU5MU<]65AR`h4656M5]Y>4i? 2% D?JNB?^M=JTFHjKU456789:;<9=>?@ABCDE?FG  

KG[UFVOO>FXV: JTFHjKU456789:;<9=>?@ABCDE?FG 31 6? XG: 34 6? 9^FG5SKR465=:G5K>XLU65D 8 7LH<GE] 4<U@GUG^AOJQO=
@G465`WRL7 0.1% VW8UG@G79YAU5MU<]65AR`h4656M5]Y>4i? 2% KL?W8 2 65LO= D?JNB?@ABE?FG^FG=W8P?><4<U:G59WNM:VDD
7eSR Y><YGRJWVW8fSGU5THJNB?YLO=VYSKL?95>BRK>XLU 7LH<GE]@AB 2, 4 VW8 8 YGRW_G<LD 

Vg@U]YXK>@UG 3 @SG? @_G:G5H589R>?:G59HWABU?VHW=@G=6W>?>:4<U`RS@5GDP?><^M=UG@GVW8H589R>?5MU456
P?>< 5MUV<= 789:;<VW86KGR?T?E5NME?G<FKU Targeted Area Score (TAS) VW8 Overall Severity Score H589R>?
JW:G55L:[G4<U5KR<FKU Physician�s Global Assessment (PGA) score H589R>?JW^FG=96AU= E5NM9EYeML?`RSgQ=H587=6]VW8
H589R>?6KGRgQ=gMCXC?:G55L:[G^M=JTFHjKU4<U:G5YMDVDD7MDfGR 

aRFVOEWFXV: 58<LD:G59HWABU?VHW=^M=JNB?9kgG8@ABRAMG:G5@AB<Â QO?PL<9X?E5NMEGU^G< E5NMRA:G59HWABU?VHW=@AB<A
^QO?6><9HI?5FMUW8 90 fQ= 100 <FKUK>bA Physician�s Global Assessment (PGA) Score @AB 8 7LH<GE] ^M=:G55L:[G ?LO?`RSgD
6KGRVY:YSG=:L?MUSG=RA?LU7_G6L\58EKSG=UG^AOJQO=@G465`WRL7  0.1%  :LDUG@G79YAU5MU<]65AR`h4<56M5]Y>4i?  2%  7_GE5LD 
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:G5H589R>?JNB?<FKU Targeted Area Score (TAS) gDKSGUG^AOJQO=@G465`WRL7 0.1% W<789:;<C?7LH<GE]@AB 2, 4 VW8 8 6KGR
?T?E5NME?GC?7LH<GE]@AB 8 VW868V??5KR Overall Severity Score C?7LH<GE]@AB 2, 4 RG::KSGUG@G79YAU5MU<]65AR`h4<5
6M5]Y>4i? 2% 4<URA6KGRVY:YSG=:L?MUSG=RA?LU7_G6L\@G=7f>Y> (p < 0.05) JTFHjKU@? (tolerability) YSM:G5@GUG^AOJQO=@G465
`WRL7 0.1% KL?W8 2 65LO=`<F<A C?58U89KWG 8 7LH<GE] gD9gAU=MG:G5V7D5FM? (burning) MG:G56L? (itching) MG:G596NM= 
(irritation) VW8MG:G5YSMR^?ML:97DE5NM7>K (acneifrom eruption) XG:UG?AO9PS?9<AUK:LDUG@G79YAU5MU<]65AR`h4<56M5]Y>
4i? 2% iQB=`RSRA6KGRVY:YSG=:L?MUSG=RA?LU7_G6L\VW8gD9kgG8 2 7LH<GE]V5: MG:G5<L=:WSGK7GRG5fEGU`<F9M=4<U`RS
YFM=5L:[G9g>BR9Y>R  

CONZaR: UG^AOJQO=@G465`WRL7 0.1% 9HI?@G=9WNM:E?QB=@ABRAH587>@b>dGgVW8HWM<dLU7_GE5LD5L:[GJNB?456789:;<
9=>?@ABCDE?FGC?JTFHjKUJTFCE\S 9PS?9<AUK:LDUG@G79YAU5MU<]65AR`h4656M5]Y>4i? 2% 

=oVCoV=>l: 456789:;<9=>?D?E?FG, UG@GYFG?6LWi>?>K5>?, UG^AOJQO=@G465`WRL7 0.1%, UG@G79YAU5MU<], UG@G79YAU
5MU<]65AR`h4656M5]Y>4i? 2 % 
 
;<ToV 

456789:;<9=>?@ABCDE?FG (facial psoriasis) 9HI?dGK8
@AB95NOM5L=iQB=UL=`RS@5GD7G9EYeVW8MeDLY>:G5l]@ABV?SPL< RA
5GU=G?456789:;<9=>?@ABE?FG5FMUW8 74 RAJNB?@ABE?FGJG:
C:WF`5JRVW85FMUW8 46 @ABE?FGCDET 4<URL:X8gD
C?PSK=MGUe 30 fQ= 40 Ho1 456789:;<9=>?@ABCDE?FGRA 3 
P?>< `<FV:S JNB?@ABE?FGJG:C:WF`5JRMUSG=9<AUK (hairline 
psoriasis), JNB?789:;<9=>?D?Y_GVE?S=@ABRAYSMR?O_GRL?RG: 
(sebo-psoriasis) VW8CDE?FGV@F (true facial psoriasis2) 
7G9EYe9:><XG:dTR>6eFR:L?@AB5LDRGVYS9:><VW8@AB9:><^QO?
dGUEWL=4,5,6  45695NOM5L=EGU`<F9M=7WLD:LD:G5:_G95>D VW8
:SMCEF9:><6KGR5TF7Q:MLDMGUVW8W<6KGRRLB?CXC?:G5CPF
PAK>YC?7L=6R3VW8fNM9HI?gUG:5l]456@AB`RS<Â M=456
789:;<9=>?2 

:G55L:[GRGY5pG?CPFUG@G79YAU5MU<]`<FV:S 65AR
`h4<56M5]Y>4i? (hydrocortisone cream)7,8 VYSRA
^FMX_G:L<9?NBM=XG:JW^FG=96AU=^M=UGC?58U8UGK2,4,5,9,10,11  

UG^AOJQO=@G465`WRL7 0.1% (tacrolimus ointment 
0.1%) UG:WeSRVR6465`W?]iQB=MM:a@b>cYFG?:G5ML:97D
VW8:<dTR>6eFR:L? 4<U7GRG5fMM:a@b>cULDULO=9R;<9WNM<
^GKP?><@A (T-lymphocytes) VW87G57NBM:WG=9E?ABUK?_G
:G5ML:97DEWGUP?><9PS? interleukin 2, 3, 4 interferon 

γ, tumor necrosis factor α VW8 granulocyte 
macrophage colony stimulating factor 9HI?YF? VW8
`<F5LD:G55LD5M=CEFCPF5L:[GJNB?dTR>VgFJ>KE?L=ML:97D 12-17

RA5GU=G?:G5qQ:[GfQ=H587>@b>dGgVW86KGRHWM<dLU
C?:G55L:[G456789:;<9=>?JNB?@ABCDE?FG<FKUUG^AOJQO=@G
465`WRL718-29 VYS5GU=G?9H5AUD9@AUDH587>@b>dGgVW8
6KGRHWM<dLUC?:G55L:[G456789:;<9=>?@ABE?FG58EKSG=
UG^AOJQO=@G465`WRL7 VW8UG@G79YAU5MU<] 65AR`h4<5
6M5]Y>4i?iQB=9HI?UG@GRGY5pG?UL=RA?FMU4<U9kgG8C?
6?`@U  

:G5qQ:[G?AOXQ=9HI?:G5qQ:[G9gNBM9H5AUD9@AUD
H587>@b>dGg^M=:G55L:[GVW86KGRHWM<dLU^M=UG
^AOJQO=@G465`WRL79H5AUD9@AUD:LDUG@G79YAU5MU<]65AR`h
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4656M5]Y>4i? 2% D?JNB?^M=JTFHjKU456789:;<9=>?@AB
CDE?FG6?`@U  
KG[UFVOEWFXV 

:G5qQ:[G?AO9HI?:G5K>XLU9P>=@<WM=VDD7eSRVW8RA
:WeSR6KD6eR <_G9?>?:G5C?VJ?:JTFHjKU?M: 7fGDL?456
J>KE?L= 58EKSG=9<NM?YeWG6R g.q. 2553 fQ=9<NM?
R:5G6R g.q. 2555 4<UCPFUG^AOJQO=@G465`WRL7 0.1% 
(tacrolimus ointment 0.1%) VW8UG@ABCPF9H5AUD9@AUD9HI?
UG@GRGY5pG?6NMUG@G79YAU5MU<]65AR`h4<56M5]Y>4i? 
(hydrocortisone cream 2%) @ABJW>Y4<UrjGU9d7LP:55R 
7fGDL?456J>KE?L= 

MG7G7RL65465=:G5K>XLU9HI?JTFHjKUX_G?K? 34 6? MG
@ABRAMGUeYLO=VYS 16 fQ= 60 Ho @LO=9gqPGUVW8E\>= @ABRA5MU
456^M=JNB?789:;<9=>?@ABCDE?FG  5SKR:LDRAJNB?^M=789:;<
9=>?@ABY_GVE?S=MNB?s ^FMML:97D E5NM9W;D @AB9HI?WL:[l8
X_G9gG8^M=456789:;<9=>?E5NM5SKR:LD:G5K>?>XkLU<FKU
:G5Y5KX@G=XeWgUGb>K>@UG2,4,5,6,9 :G56L<9WNM:JTFHjKUMM:
XG:465=:G5K>XLU 9RNBMMG7G7RL6596U`<F5LD:G55L:[G<FKU
UG5LDH58@G? 9PS? UG79YAU5MU<] UG:<dTR>6eFR:L? UG:
WeSR95Y>?MU<] UG:WeSR7G5PAKdGg VW8:G55L:[G@G=
:GUdGg@e:P?><C? 4 7LH<GE]18 79YAU5MU<]@G=XRT: E5NM 
7T<<R UG@G:WeSR95Y>?MU<] :WeSRM?egL?b]K>YGR>?<A dGUC? 
2 7LH<GE]12,18 E5NMMG7G7RL65@AB96UCPFUG@G:WeSRYFG?h>7
YGRA? E5NM UG@GtSG9PNOM456C? 1 KL?18  ;789:;<9=>?P?><
YeSRE?M= P?><V<=@LO=YLK ; RA456H58X_GYLK@e:P?><@AB`RS
MUTSC?58U87=D ; RAdGK8dTR>YFG?D:g5SM=@e:P?><12 :G5
Y><9PNOME5NM9HI?R895;=@e:P?><12 VW8JTF@ABYLO=655d]E5NMCEF
?RDeY518  

:G5CEFUG:LD6?`^F@_G4<U:G57eSR4<U@ABJTFHjKU JTFXSGUUG
iQB=@_G4<U9d7LP:5VW8Vg@U]JTFK>XLU`RS@5GDP?><^M=UG 

:G5:_GE?<^FG=7_GE5LD:G5@GUG58EKSG=UG^AOJQO=@G
465`WRL7 0.1% 4<U9WNM:CPFUG^AOJQO=4H54YHv6 0.1% VW8
UG@G79YAU5MU<]65AR`h4<56M5]Y>4i? 2% iQB=fNM9HI?UG
C?:WeSR6KD6eR VW8:_GE?<9HI?UG A E5NM B iQB=78<K:
C?:G558DeP?><UG @_G4<U:G57eSR<FKU<FKU6MRg>K9YM5] 
:G5@GUG?LO?JTFHjKUX8@GUGP?>< A D?JNB?@LO=ER<D?
CDE?FG^FG=E?QB=VW8UG B D?JNB?@LO=ER<D?CDE?FGMA:
^FG= CEF@GUGKL?W8 2 65LO= H5>RGlUG@AB@G`RS9:>? 1 ^FM
?>OK:FMUYSM^FG= VW8CEF@GUG9PS??AOYWM<:G5K>XLU4<U`RS
9HWABU?^FG=@AB@G P?><UG VW8H5>RGl@AB@G JTFHjKU7GRG5f
EUe<UG@G`<FfFGJNB?5MUV<= 789:;<VW86KGR?T?E5NM
E?GEGU VW8:WLDRG@GUGCERSfFGRAMG:G5:_G95>DMA: 
(relapse) 4<UCPFUG9ERNM?9<>R EWL=XG:`<F5LD:G5Mb>DGU
KLYfeH587=6] ^LO?YM?:G5K>XLUVW8H584UP?]̂ M=:G5K>XLU
JTFHjKUW=?GR9gNBMU>?UMR9^FG5SKR465=:G5K>XLUC?9M:7G5
6_GV?8?_G7_GE5LDMG7G7RL65VW8fSGUdGg<>X>YMWCDE?FG
VDDE?FGY5=VW8dGgC:WFJNB?^M=E?FG@LO= 2 ^FG= 5KR
9HI? 12 dGg YLO=VYS95>BRK>XLU 7LH<GE]@AB 2, 4 VW8 8 9gNBMCPF
9HI?EWL:pG?VW8H589R>?H587>@b>dGg^M=:G55L:[G
^M=UG@LO=7M=P?><EWL=7>O?7e<:G5K>XLUiO_GMA:65LO 

:G5qQ:[G?AO`<F5LD6KGR9E;?PMDXG:6l8:55R:G5
K>XLUVW8X5>Ub55RC?6? 7fGDL?456J>KE?L= YGRDL?@Q:
@AB KX1/2553  
FVOZOMYDGTaR 

Vg@U]JTFK>XLUVW8Vg@U]YXK>@UGMA: 2 @SG? @_G:G5
H589R>?:G59HWABU?VHW=@G=6W>?>:4<UH589R>?XG:5MU
456P?>< 5MUV<= 789:;<VW86KGR?T?E5NME?G<FKUK>bA 
Targeted Area Score (TAS) VW8 Overall Severity Score 
H589R>?JW:G55L:[G4<U5KR<FKU Physician�s Global 
Assessment (PGA) Score H589R>?JW^FG=96AU= E5NM9EYe
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ML?`RSgQ=H587=6]VW8H589R>?6KGRgQ=gMCXC?:G5
5L:[G^M=JTFHjKU4<UCPFVDD7MDfGR 5KRfQ=H589R>?
^FMRTW@AB9HI?H584UP?]MNB?s 

Vg@U]JTFK>XLUX8H589R>?5MU456^M=JTFHjKU<FKUK>bA 
TAS18,30,31 iQB=H58:MD<FKU5MUV<= (erythema) 789:;< 
(scales) VW86KGR?T?E5NME?G (induration) 4<UVDS=
58<LD68V??9HI? 0 fQ= 4 4<UH58Ue:Y]XG:VDDH589R>?
6KGR5e?V5=^M=JNB?456789:;<9=>? E5NM PASI score 
<L=?AO 5MUV<= (erythema) (0; none, 1; mild; light red, 2; 
moderate; red; but not dark red, 3; severe; dark red VW8 
4; very severe; very dark red or purplish 789:;< (scales) 
( 0; none, 1; mild; predominately fine scaling, 2; 
moderate; fine to rough scaling covering a large part, 3; 
severe; rough, thick scaling covering a large part VW8 4; 
very severe; very rough and very thick scaling totally 
covering the lesion) VW86KGR?T?E5NME?G (induration) 
(0; none, 1; mild or slight but definite elevation; 
typically edges indistinct or sloped, 2; moderate or 
moderate elevation with rough or sloped edges, 3;  
severe or marked elevation; typically with hard or sharp 
edges VW8 4; very severe or very marked elevation; 
typically with hard or sharp edges) VW868V??5KR^M=
MG:G5V7<=@LO=7GRP?>< (Overall Severity Score) iQB=X8
RA68V??58EKSG= 0 fQ= 12 4<UH589R>?C?KL?V5:^M=
:G5K>XLU 7LH<GE]@AB 2, 4 VW8 8  

H589R>?JW:G55L:[G4<U5KR<FKU PGA Score18,30,31 
4<URA68V??YLO=VYS (-1) fQ= 5 4<UH58Ue:Y]XG:VDD
H589R>?6KGR5e?V5=^M=JNB?456789:;<9=>? E5NM PASI 
score <L=?AO (-1); worsening; exacerbation, 0; no change; 
0%, 1; slight improvement;1-29%, 2; fair improvement; 

30-59%, 3;good improvement; 60-89%, 4; excellent 
improvement; 90-99% VW8 5;clear; 100% 4<UH589R>?
C?7LH<GE]@AB 2, 4 VW8 8  

H589R>?JW^FG=96AU=E5NM9EYeML?`RSgQ=H587=6]XG:UG
4<UCPFVDD7MDfGR 95>BRC?7LH<GE]@AB 2, 4 VW8 8 7SK?
JTFHjKU9M=X8H589R>?:G59HWABU?VHW=EWL=XG::G55L:[G
E5NMH589R>?6KGRgQ=gMCX<FKUY?9M=4<UCPF
VDD7MDfGR self-assessment score30,31 C?7LH<GE]@AB 2, 
4VW8 8 iQB=RA68V??YLO=VYS 0 fQ= 3 <L=?AO 0; complete 
disease control, 1; good disease control, 2; limited 
disease control VW8 3; uncontrolled disease  
FVOKGY=OVMie<V_CnGJG 

7f>Y>@ABCPFC?:G5K>965G8E]^FMRTWgNO?pG?^M=
MG7G7RL65 H589R>?JW^FG=96AU= E5NM9EYeML?`RSgQ=
H587=6] 6NM7f>Y>9P>=g55l?G (descriptive statistics) 
V7<=6SG9HI?5FMUW8 (percentile, %) 6SG9kWABU (mean) E5NM
6SG9DABU=9D?RGY5pG? (standard deviation, SD) 7f>Y>@ABCPF
C?:G5K>965G8E]^FMRTWXG::G5H589R>? 4<UVg@U]JTFK>XLU
H589R>?5MU456<FKU TAS, Overall Severity Score, 
PGA score @LO=XG::G5Y5KXJNB?VW85THfSGU<>X>YMWVW8
XG::G5H589R>?4<UMG7G7RL65 self-assessment score 
9kgG8@ABCEF68V?? 0 (complete disease control) E5NM 1 
(good disease control) <FKU Wilcoxon Signed Rank test 
CPF@<7MD^FMRTW9P>=H5>RGl @AB9H5AUD9@AUDUG 2 P?><@AB
@_G:G5qQ:[GC?6?9<AUK:L? (related, 2-samples-
measurement data analysis) VW8:WeSRH58PG:5RA:G5
:58XGUVDD non-normal distribution iQB=YFM=CPF7f>Y>
VDDnon-parametric statistics 

4<UCEFYLKVH5E5NMXe<ReS=ERGU^M=:G5qQ:[G@AB 1 
(Primary efficacy variable or outcome) 6NM UG@ABK>XLUX8
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fNMKSGRAH587>@b>dGgC?:G55L:[G9RNBM`<F68V??9kWABU
E5NM5FMUW8@ABCEF 4 (90-99%; excellent improvement) 
E5NM 5 (100%; clear) <FKU:G5Y5KXJNB?VW85THfSGU
<>X>YMWVWFKH589R>?<FKU PGA score C?7LH<GE]@AB 2, 4 
VW8 8 9H5AUD9@AUD58EKSG=UG^AOJQO=@G465`WRL7 0.1% @AB
CDE?FG^FG=E?QB=VW8UG@G79YAU5MU<]P?><65AR`h4<5
6M5]Y>4i? MA:^FG=E?QB=^M=CDE?FGiQB=fNM9HI?UGC?:WeSR
6KD6eR  

YLKVH5E5NMXe<ReS=ERGU^M=:G5qQ:[G@AB2 
(Secondary efficacy variable or outcome) 6NM :G5
9HWABU?VHW=^M=68V?? TAS iQB=H58:MD<FKU5MUV<= 
789:;< VW86KGR?T?E5NME?G VW8 Overall Severity 
Score C?7LH<GE]@AB 2, 4 VW8 8 9H5AUD9@AUD:LDKL?V5:
^M=:G5K>XLU ^M=UGVYSW8P?><6NMUG^AOJQO=@G465`WRL7 
0.1% VW8UG@G79YAU5MU<]P?><65AR`h4<56M5]Y>4i? 
2% VW89H5AUD9@AUD6KGRVY:YSG=:L?^M=68V??
^FG=YF?58EKSG=UGVYSW8P?><C?7LH<GE]@AB 2, 4 VW8 8  

aRFVOEWFXV 
RAJTF9^FG5SKR465=:G5K>XLU65LO=V5:@LO=ER< 34 6? 

YSMRGJTFHjKU 3 6? (drop-out patients) 9HI?E\>= 1 6?
VW8PGU 2 6?`<F5LD:G56L<MM:XG::G5K>XLU9?NBM=XG:
JTFHjKU@LO= 3 6?`RS78<K:C?:G5RGY><YGRJWYLO=VYS65LO=
@AB 2 E5NM7LH<GE]@AB 2 ^M=:G5Y><YGRH589R>?JW XQ=RA
JTFHjKU9^FG5SKRqQ:[GK>XLUX?7>O?7e<465=:G5@LO=ER< 31 
6?9HI?E\>= 11 6?VW8PGU 20 6?  

WL:[l8gNO?pG?^M=JTFHjKU (demographic data) 9gq: 
PGU 22 6? (64.7%); E\>= 12 6? (35.3%) , MGUe : 
6SG9kWABU 36.4 Ho; PSK=MGUe 17-59 Ho; 6SG9DABU=9D?RGY5pG? 
(SD) 2.53Ho , 58U89KWG@AB9HI?JNB?789:;<9=>? : D?CDE?FG 
4.9 ± 4.77 Ho; @LBKYLK 7.7 ± 6.88 Ho, W_G<LD:G59HI?JNB?

789:;<9=>?: 9HI?JNB?@ABE?FG:SM? 2 6? (5.9%); 9HI?JNB?@AB
YLK:SM? 15 6? (44.1%), 9HI?g5FMRs:L? 17 6? 
(50.0%), H58KLY>65MD65LK9HI?456789:;<9=>? 7 6? 
(20.6%), H58KLY>96U`<F5LD:G55L:[G:SM?:G5K>XLU: `RS96U
5L:[G 1 6? (2.9%); :G55L:[G<FKUUG@GMUSG=9<AUK 30 
6? (88.3%); :G55L:[G<FKUUG5LDH58@G?36? 
(8.8%);5L:[G<FKU:G5kGUV7= 0 6? (0%), PASI V5:
5LD: 6SG9kWABU 9.5±10.93; PSK=68V?? 0.2-44.4, :G5
K>?>XkLU: <FKUMG:G5VW8MG:G5V7<=MUSG=9<AUK 32 6? 
(94.1%); <FKUXeWgUGb>K>@UG 2 6? (5.9%) 

FVOZOMYDGTZOMCG<[G\VP^B_@V 
FVOYZRUS@T]ZR_iR>_pVFFVOO>FXVI?@ZOMYDGT?jK@

KG[U Physicianqs Global Assessment (PGA) Score 
EWL=XG::G55L:[G<FKUUG^AOJQO=@G465`WRL7 0.1% 

gDKSG6SG9kWABU^M=68V??^M=JTFHjKU@ABRA:G59HWABU?VHW=
EWL=XG::G55L:[G<FKUUG@G@ABRAMG:G5<A^QO?PL<9X? 4 
68V??; excellent improvement; 90-99%) E5NMEGU^G<
(5 68V??; clear; 100%) 9H5AUD9@AUD:LDUG@G79YAU
5MU<]65AR`h4<56M5]Y>4i? 2% `RSgD6KGRVY:YSG=:L?
MUSG=RA?LU@G=7f>Y>@e:7LH<GE] (5FMUW8:G59HWABU?VHW=
^M=UG^AOJQO=@G465`WRL7 0.1%: UG@G79YAU5MU<]65AR
`h4<56M5]Y>4i? 2% (P value) � 7LH<GE]@AB2; 64.52: 
48.38 (P=0.063), 7LH<GE]@AB4; 61.29: 58.06 (P=1.0) VW8
7LH<GE]@AB8; 87.10: 80.65 (P=0.5) VYS9RNBMH589R>?XG:
6SG9kWABU^M=68V??@LO=ER<^M=JTFHjKU@ABRA:G5HWABU?
VHW=EWL=XG::G55L:[G^M=UG@LO=2P?><RA6SGMUTSC?58<LD
MG:G5<A^QO?RG: (good improvement; 60-89%) fQ=
MG:G5<A^QO?PL<9X? (excellent improvement; 90-99%) 
VW89RNBM9H5AUD9@AUD58EKSG=UG@G@LO=7M=P?><gDKSGUG
^AOJQO=@G465`WRL7 0.1% RA:G59HWABU?VHW=^M=MG:G5@AB<A
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^QO?RG::KSG UG@G79YAU5MU<]65AR`h4<56M5]Y>4i? 2% 
MUSG=RA?LU7_G6L\@G=7f>Y>  C?7LH<GE]@AB 2, 4 VW8 8 
(68V?? PGA 58EKSG=UG^AOJQO=@G465`WRL7 0.1% : UG
@G79YAU5MU<]65AR`h4<56M5]Y>4i? 2% (P value) � 
7LH<GE]@AB2;  3.68+/-0.75: 3.4+/-0.81 (P=0.023), 
7LH<GE]@AB4; 3.58+/-0.85: 3.45+/-0.89 (P=0.046) VW8
7LH<GE]@AB8; 4.10+/-0.7:3.97+/- 0.71 (P=0.046)) 
FVOYZRUS@T]ZR_^B_=M]TT Targeted Area 
Score (TAS) ]RM =M]TTOKD Overall Severity 
Score  

EWL=XG::G55L:[G<FKUUG^AOJQO=@G465`WRL7 0.1% 
(tacrolimus ointment 0.1%) VW8UG@G79YAU5MU<]65AR
`h4<56M5]Y>4i?2%gDKSG6SG9kWABU68V??C?:G5
9HWABU?VHW=^M=5MUV<= 789:;< VW86KGR?T?E5NME?G
@ABH589R>?<FKUK>bA Targeted Area Score (TAS) VW8
68V??5KR Overall Severity Score 9H5AUD9@AUD:LDKL?@AB
95>BRK>XLURA:G59HWABU?VHW=@AB<Â QO?C?@e:MG:G5V7<=VW8
C?@e:7LH<GE] 4<URA6KGRVY:YSG=:L?MUSG=RA?LU7_G6L\
@G=7f>Y> (68V??^M=:G59HWABU?VHW=^M=5MUV<=^M=
UG^AOJQO=@G465`WRL7 0.1% 58EKSG=KL?7>O?7e<:G5K>XLU: 
KL?@AB95>BRK>XLU (P value)�7LH<GE]@AB2;  0.9: 1.4 (P<0.001), 
7LH<GE]@AB4; 0.8:1.4 (P<0.001) VW87LH<GE]@AB8; 0.7:1.4  
(P<0.001), 68V??^M=:G59HWABU?VHW=^M=789:;<^M=
UG 0.1% 58EKSG=KL?7>O?7e<:G5K>XLU: KL?@AB95>BRK>XLU (P 
value)� 7LH<GE]@AB2;  0.5: 1.2 (P<0.001), 7LH<GE]@AB4; 
0.4:1.2 (P<0.001) VW87LH<GE]@AB8; 0.7:1.2 (P<0.001) , 
68V??^M=:G59HWABU?VHW=^M=6KGR?T?E5NME?G^M=
UG 58EKSG=KL?7>O?7e<:G5K>XLU : KL?@AB95>BRK>XLU (P value)�
7LH<GE]@AB2; 0.7: 1.4 (P<0.001), 7LH<GE]@AB4; 0.6:1.4 
(P<0.001) VW87LH<GE]@AB8; 0.5:1.4 (P<0.001) VW8

68V??5KR Overall Severity Score ^M=UG 58EKSG=KL?
7>O?7e<:G5K>XLU : KL?@AB95>BRK>XLU (P value) � 7LH<GE]@AB2;  
2.1: 4.0 (P < 0.001), 7LH<GE]@AB4; 1.8:4.0 (P < 0.001) 
VW87LH<GE]@AB8; 1.5:4.0 (P < 0.001) 7SK?68V??^M=
:G59HWABU?VHW=^M=5MUV<=^M=UG@G79YAU5MU<]65AR
`h4<56M5]Y>4i?2% 58EKSG=KL?7>O?7e<:G5K>XLU: KL?@AB
95>BRK>XLU (P value) � 7LH<GE]@AB2;  1.0: 1.4 (P<0.001), 
7LH<GE]@AB4; 09:1.4(P<0.001) VW87LH<GE]@AB8; 1.1:1.4  
(P<0.001), 68V??^M=:G59HWABU?VHW=^M=789:;<^M=
UG 58EKSG=KL?7>O?7e<:G5K>XLU: KL?@AB95>BRK>XLU (P value)�
7LH<GE]@AB2; 0.4: 0.7 (P<0.001), 7LH<GE]@AB4; 0.6:0.7 
(P<0.001) VW87LH<GE]@AB8; 0.5:0.7 (P<0.001), 68V??
^M=:G59HWABU?VHW=^M=6KGR?T?E5NME?G^M=UG 
58EKSG=KL?7>O?7e<:G5K>XLU: KL?@AB95>BRK>XLU (P value)�
7LH<GE]@AB2; 0.9: 1.4 (P<0.001), 7LH<GE]@AB4; 0.4:1.4 
(P<0.001) VW87LH<GE]@AB8; 0.6:1.4 (P<0.001) VW8
68V??5KR Overall Severity Score ^M=UG 58EKSG=KL?
7>O?7e<:G5K>XLU : KL?@AB95>BRK>XLU (P value)�7LH<GE]@AB2; 2.3: 
4.0(P<0.001), 7LH<GE]@AB4; 1.9:4.0 (P<0.001) VW8
7LH<GE]@AB8; 2.2:4.0(P<0.001)) dGg@AB 1 9RNBM9H5AUD9@AUD
:G59HWABU?VHW=^M=5MUV<=VW8789:;<`RSgD6KGR
VY:YSG=MUSG=RA?LU7_G6L\@G=7f>Y>58EKSG=UG@LO=7M=P?><
YLO=VYSKL?@AB95>BRK>XLUX?7>O?7e<:G5K>XLU <L=V7<=C?dGg@AB 2 

:G59HWABU?VHW=^M=6KGR?T?E5NME?G `RSgD6KGR
VY:YSG=MUSG=RA?LU7_G6L\@G=7f>Y>58EKSG=UG@LO=7M=P?><
YLO=VYSKL?@AB95>BRK>XLUX?fQ=7LH<GE]@AB 4 VYSUG^AOJQO=@G465
`WRL7 0.1% RA:G59HWABU?VHW=@AB<A^QO?RG::KSGUG@G79YAU
5MU<]65AR`h4<56M5]Y>4i? 2% VY:YSG=MUSG=?LU7_G6L\
@G=7f>Y> (p<0.05) EWL=XG::G55L:[GC?7LH<GE]@AB 8 <L=
V7<=C?dGg@AB 2  
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:G59HWABU?VHW=68V??5KR Overall Severity Score 
`RSgD6KGRVY:YSG=MUSG=RA?LU7_G6L\@G=7f>Y>58EKSG=UG
@LO=7M=P?><C?KL?@AB95>BRK>XLU VYSgDKSGUG^AOJQO=@G465
`WRL7 0.1% RA:G59HWABU?VHW=EWL=:G55L:[G@AB<A:KSGUG
@G79YAU5MU<]65AR`h4<56M5]Y>4i?MUSG=RA?LU7_G6L\@G=
7f>Y> (p < 0.05) EWL=XG::G55L:[GC?7LH<GE]@AB 2, 4 VW8 
8 <L=V7<=C?dGg@AB 2 

9RNBMg>XG5lGC?KL?@AB7>O?7e<:G5K>XLUE5NM7LH<GE]@AB 8 
:G59HWABU?VHW=^M=5MUV<= `RSgD6KGRVY:YSG=MUSG=
RA?LU7_G6L\@G=7f>Y>58EKSG=UG@LO=7M=P?>< 7SK?:G5
9HWABU?VHW=^M=789:;< :G59HWABU?VHW=^M=6KGR?T?
E5NME?GVW8:G59HWABU?VHW=68V??5KR Overall 
Severity Score gDKSGUG^AOJQO=@G465`WRL7 0.1% CEF:G5
9HWABU?VHW=EWL=:G55L:[G@AB<A:KSGUG@G79YAU5MU<]65AR
`h4<56M5]Y>4i? 2% MUSG=RA?LU7_G6L\@G=7f>Y> (p<0.05) 
(9H5AUD9@AUD68V??5MU45658EKSG=UG^AOJQO=@G465
`WRL7 0.1%: UG@G79YAU5MU<]65AR`h4<56M5]Y>4i? 2% (P 

value)�5MUV<=; 0.7: 1.1 (P=0.16), 789:;<; 0.3:0.5(P=0.01) 
6KGR?T?E5NME?G; 0.5:0.6 (P=0.03) VW8 Overall 
Severity Score; 1.5: 1.9 (P = 0.01)) 

FVOZOMYDGT=KVDPW_PBhphTFVOO>FXVaQjZkK@ 
FVOZOMYDGT=KVDPW_PBhp 
JW:G5H589R>?6KGRgQ=gMCXC?:G55L:[G@ABJTFHjKU

H589R>?Y?9M=<FKUVDDH589R>? self-assessment score 
gDKSGJTFHjKU@ABCEF68V??^FG=@AB@GUG^AOJQO=@G465`WRL7 
0.1% C?58<LD6KD6eRMG:G5`<F<A E5NM EGU^G< RG::KSG

^FG=@AB@GUG@G79YAU5MU<]65AR`h4<56M5]Y>4i? 2% @AB
7LH<GE] 2, 4 VW8 8 VY:YSG=:L?MUSG=RA?LU7_G6L\@G=7f>Y> 
(p<0.05) (68V??^M= self-assessment score @ABCEF
68V??complete disease control E5NM good disease 
control 58EKSG=UG^AOJQO=@G465`WRL7 0.1%: UG@G79YAU
5MU<]65AR`h4<56M5]Y>4i? 2% (P value) � 7LH<GE]@AB2; 26: 
17 (0.013), 7LH<GE]@AB 4 ; 29 : 18 (0.001), 7LH<GE]@AB 8 ; 31: 
20 (0.001) VW8`RSgDJTFHjKU@ABCEF68V??@AB9:><XG::G5CPF
UGVWFK6eRMG:G5`RS`<F 4<UJTFHjKU7SK?CE\SCEF68V??
EWL=XG::G55L:[G<FKUUG@LO= 2 P?><^FG=YF?C?58<LD
6KD6eRMG:G5`<F<A (good disease control) RG:@AB7e<C?
7LH<GE]@AB 2, 4 VW8 8 

FVOZOMYDGT=KVDZRB?\>@pVFFVOhcj@V 
:G5H589R>?JW^FG=96AU=E5NM9EYeML?`RSgQ=H587=6]

XG::G5CPFUG `RSgDJW^FG=96AU=@AB5e?V5=C?JTFHjKU@AB9^FG
5SKRK>XLU XG:JTFHjKU 31 6? MG:G5V7D5FM?@ABEGU`<F9M= 
(burning) MG:G56L? (itching) VW8MG:G596NM= (irritation) 
XG:UG^AOJQO=@G465`WRL7 0.1% VW8UG@G79YAU5MU<]65AR
`h4<56M5]Y>4i? 2% @ABH5G:ZC?7LH<GE]@AB 2 ?LO?`RSgD
6KGRVY:YSG=:L?MUSG=RA?LU7_G6L\@G=7f>Y> 7SK?MG:G5
YSMR^?ML:97DE5NM7>K (acne) @ABH5G:ZC?7LH<GE]@AB 4 
XG:UG@LO=7M=P?><VW8C?7LH<GE]@AB 8 XG:UG @G79YAU
5MU<]65AR`h4<56M5]Y>4i? 2% 9gAU=MUSG=9<AUK:;`RSgD
6KGRVY:YSG=:L?MUSG=RA?LU7_G6L\@G=7f>Y>58EKSG=UG@LO=
7M=P?><9PS?:L?  
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F ^ = 

\VP<US 1 
V7<=:G59HWABU?VHW=@G=6W>?>:^M=JNB?
789:;<9=>?@ABCDE?FG^M=JTFHjKUE\>=  
dGg :, ^ VW8 6 V7<=dGg:SM?:G55L:[G 
dGg =, X VW8 k V7<=dGg@AB 2 7LH<GE]  
dGg P, i VW8 � V7<=dGg@AB 4 7LH<GE]  
dGg X, i VW8 � V7<=^FG=@AB@GUG^AOJQO=@G465
`WRL7- 0.1 % 
dGg k, � VW8 Z V7<=^FG=@AB@GUG79YAU5MU<]
65AR`h4<56M5]Y>4i? 2% 
dGg \, � VW8 Z V7<=dGg 
JNB?EGU^G<XG:UG@LO=7M=P?>< @AB 8 7LH<GE]

VW8 9EWNM9gAU=5MU<_GVW8^GKEWL=:G5ML:97D 

 
= X k 

P i u 

\ � Z 
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\VP<US 2 VJ?dTR>97F?V7<=6SG9kWABU68V?? Targeted Area Score (TAS) @ABRA:G59HWABU?VHW=EWL=XG:5L:[G58EKSG=UG^AOJQO=@G
465`WRL7 0.1% (tacrolimus 0.1%) :LDUG@G79YAU5MU<]65AR`h4<56M5]Y>4i? 2% (hydrocortisone cream 2%) YLO=VYS95>BRK>XLU 
7LH<GE]@AB 2, 4 VW8 8 
 

B\GZOV@]RMCONZaR 
:G55L:[G456789:;<9=>?@ABCDE?FG RA5GU=G?

:G5qQ:[GfQ=H587>@b>dGgVW86KGRHWM<dLUC?:G5
5L:[G456789:;<9=>?@ABRAJNB?E?G<FKUUGYFG?6LWi>?>K5>?13-

17,32-35 MG@> :G55L:[G<FKUUG^AOJQO=@G465`WRL7 0.3% :LDUG
EWM: C?:G55L:[G456789:;<9=>?@ABRAJNB?E?G32 :G5CPFUG
6TS:LDUG@GiGW>i>W>:9gNBM9g>BRH587>@b>dGgC?:G55L:[G35 

:G5qQ:[GJNB?@ABCDE?FGE5NM^FMgLDVW8gDKSGRA
H587>@b>dGg@AB<AC?:G55L:[G `<FV:S UG@Gg>9RM5]
46`WRL7 (pimecrolimus) CPF5L:[GJNB?789:;<9=>?@AB

CDE?FG24,28,36 E5NM@AB^FMgLD (intertrigenous area)24,28,30 

VW8UG^AOJQO=@G465`WRL75L:[GJNB?789:;<9=>?@AB̂ FMgLD
18,22,24-28,37 E5NM@ABCDE?FG18-28  

XG:JW:G5qQ:[GV7<=CEF9E;?KSGdGUEWL=XG::G5
5L:[G<FKUUG@G@LO=7M=P?><@AB58<LD:G59HWABU?VHW=^M=
JNB?9kgG8@ABRAMG:G5@AB<A^QO?PL<9X?E5NMEGU^G< (<A^QO?6><
9HI?5FMUW8 90 fQ= 100) <FKUK>bA Physician�s Global 
Assessment (PGA) Score ?LO?`RSgD6KGRVY:YSG=:L?
MUSG=RA?LU7_G6L\C?@e:7LH<GE] VYS@AB58<LD:G5
9HWABU?VHW=@ABRA68V??MUTSC?58<LDMG:G5<A^QO?RG: E5NM
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MG:G5<A^QO?PL<9X? (<A^QO?6><9HI?5FMUW8 60 fQ= 99) gDKSG
UG^AOJQO=@G465`WRL7 0.1% :WLDCEFJWC?:G55L:[G@AB<A:KSG
UG@G79YAU5MU<]65AR`h4<56M5]Y>4i? 2% C?@e:7LH<GE]
MUSG=RA?LU7_G6L\@G=7f>Y> (p<0.05) V7<=KSGUG^AOJQO=@G465
`WRL70.1%RAH587>@b>dGgC?:G55L:[GC:WF96AU=:L?:LD
UG@G79YAU5MU<]65AR`h4<56M5]Y>4i? 2% iQB=JW:G5
9HWABU?VHW=<L=:WSGK7GRG5fMb>DGUfQ=H587>@b>dGgC?
:G5ULDULO=:G5ML:97D^M=UG^AOJQO=@G465`WRL76,12 MUSG=
?FMU9@AUD9@SG:LDUGRGY5pG?6NMUG@G79YAU5MU<]65AR
`h4<56M5]Y>4i? 2%7,11 :LDJNB?789:;<9=>?@ABCDE?FG 

7_GE5LD6SG9kWABU^M=68V??:G59HWABU?VHW=^M=5MU
V<= 789:;< VW86KGR?T?E5NME?G @ABH589R>?<FKUK>bA 
Targeted Area Score (TAS) VW868V??5KR Overall 
Severity Score 9RNBM9H5AUD9@AUD7LH<GE]YSG=s:LDKL?@AB95>BR
K>XLU gDKSGUG@LO=7M=P?><RA:G59HWABU?VHW=@AB<Â QO?C?@e:
MG:G5V7<=VW8C?@e:7LH<GE]^M=:G5K>XLUMUSG=RA
?LU7_G6L\@G=7f>Y> (p<0.05) VW8`RSRA6KGRVY:YSG=:L?
MUSG=RA?LU7_G6L\@G=7f>Y>C?@e:7LH<GE]58EKSG=UG@LO=7M=
P?><7_GE5LD5MUV<= :G59HWABU?VHW=^M=789:;< gDKSG
UG^AOJQO=@G465`WRL7 0.1% CEF:G59HWABU?VHW=@AB<Â QO?
RG::KSGUG@G79YAU5MU<]65AR`h4<56M5]Y>4i? 2% 
VY:YSG=:L?MUSG=RA?LU7_G6L\@G=7f>Y> (p<0.05)C?7LH<GE]
@AB 2, 4 VW8 8 7SK?:G59HWABU?VHW=^M=6KGR?T?E5NM
E?G58EKSG=UG@LO=7M=P?><C?7LH<GE]@AB 8 gDKSGUG^AOJQO=
@G465`WRL7 0.1% CEF:G59HWABU?VHW=@AB<A^QO?RG::KSG
MUSG=RA?LU7_G6L\@G=7f>Y> (p<0.05) V7<=KSGUG@G@LO=7M=
RAa@b>cYFG?:G5ML:97D`<F<AYLO=VYS7LH<GE]@AB 2 ^M=:G5
5L:[G VW8UG^AOJQO=@G465`WRL7CEFJW<A:LD789:;< VW8
6KGR?T?E5NME?G RG::KSGUG@G79YAU5MU<]65AR`h4<5
6M5]Y>4i? 2% 4<U95>BR9E;?JWC?7LH<GE]@AB2VW88

YGRW_G<LDJW:G59HWABU?VHW=<L=:WSGK7GRG5fMb>DGU`<F
XG:WL:[l89?NOMUG@AB9HI?^AOJQO=@ABRA6KGR9HI?7G5CEF6KGR
PeSRPNB?J>K (emollient effect) VW8a@b>cC?:G5:L:UG 
(occlusion) ^M=UG^AOJQO=@G465`WRL712,32,35  

7_GE5LD:G59HWABU?VHW=^M=68V??5KR Overall 
Severity Score C?7LH<GE]@AB 2, 4 VW8 8 ^M=:G55L:[G 
gDKSGUG^AOJQO=@G465`WRL7 0.1% RA:G59HWABU?VHW=EWL=
:G55L:[G@AB<A:KSGUG@G79YAU5MU<]65AR`h4<56M5]Y>4i? 
2% MUSG=RA?LU7_G6L\@G=7f>Y>(p<0.05) V7<=KSGUG^AOJQO=@G
465`WRL7RAH587>@b>dGgC?:G59HWABU?VHW=JNB?@LO=7GR
P?><E5NMCEFdGgWL:[l]4<U5KR@AB<A:KSGUG@G79YAU5MU<]
65AR`h4<56M5]Y>4i? 2% YLO=VYS7LH<GE]@AB 2 ^M=:G5
5L:[G 

JW:G5H589R>?6KGRHWM<dLUXG::G5CPFUG 4<U
H589R>?XG:JW^FG=96AU=E5NM9EYeML?`RSgQ=H587=6]XG:
:G5CPFUG gDKSGJTFHjKURA6KGRM<@? (tolerability) YSM:G5
@GUG^AOJQO=@G465`WRL7 0.1% KL?W8 2 65LO= C?58U89KWG 
8 7LH<GE]`<F<A 9PS?9<AUK:LDUG@G79YAU5MU<]65AR`h4<5
6M5]Y>4i? 2% gD9gAU= MG:G5V7D5FM? (burning) 
MG:G56L? (itching) VW8MG:G596NM= (irritation) XG:UG@G
@LO=7M=P?><iQB=`RSRA6KGRVY:YSG=:L?MUSG=RA?LU7_G6L\
VW8gD`<FdGUC? 2 7LH<GE]V5: MG:G5<L=:WSGK7GRG5f
EGU`<F9M=4<U`RSYFM=5L:[G9g>BR9Y>R 7SK?MG:G5YSMR^?
ML:97DE5NM7>K (acne) RAX_G?K?`RSRG:VW8`RSX_G9HI?YFM=
5L:[G gD`<FC?7LH<GE]@AB 4 XG::G5@GUG@LO=7M=P?><
VW8C?7LH<GE]@AB 8 XG:UG@G79YAU5MU<]65AR`h4<56M5]Y>
4i? 2% 9gAU=MUSG=9<AUK 4<U`RSgD6KGRVY:YSG=:L?
MUSG=RA?LU7_G6L\@G=7f>Y>58EKSG=UG@LO=7M=P?>< `RSRA
JTFHjKUMM:XG:465=:G5K>XLUML?9?NBM=RGXG:JW^FG=96AU=
^M=UG V7<=KSGUG@G@LO=7M=P?><?AORAJW^FG=96AU=?FMUVW8
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`RS5e?V5= HZ>:>5>UG9:><9kgG8Y_GVE?S=@AB@G9@SG?LO? 
7_GE5LD6KGRHWM<dLUXG::G5CPFUG^AOJQO=@G465`WRL7 
MGX6WFGU6WQ=:LDJTFHjKUJNB?VgFJ>KE?L= (atopic dermatitis) 
iQB=gDKSGRA6KGRHWM<dLU9?NBM=XG::G5<T<iQRUG?AO9^FG7TS
5SG=:GUgD?FMU12,38 

JW:G5H589R>?6KGRgQ=gMCXC?:G55L:[G<FKUVDD
H589R>? self-assessment score ^M=JTFHjKU gDKSGJTFHjKU
7SK?CE\SgQ=gMCXC?:G55L:[GXG:UG@LO=7M=P?>< VW8@AB
58<LD68V??6KD6eRMG:G5`<F<A E5NM EGU^G< JTFHjKUgQ=
gMCXC?JW:G55L:[G^M=UG^AOJQO=@G465`WRL7 0.1% 
RG::KSG^FG=@AB@GUG@G79YAU5MU<]65AR`h4<56M5]Y>4i? 
2% @AB7LH<GE] 2, 4 VW8 8 VY:YSG=:L?MUSG=RA?LU7_G6L\
@G=7f>Y> (p<0.05) JW<L=:WSGK9HI?`HC?@>q@G=C:WF96AU=
:LDH587>@b>dGg^M=UG<L=:WSGK^FG=YF?VWFK 

XG::G5qQ:[G?AO75eH`<FKSG UG^AOJQO=@G465`WRL7 0.1% 
9HI?UG@G=9WNM:@ABRAH587>@b>dGgVW8HWM<dLU7_GE5LD
5L:[G45<789:;<9=>?@ABCDE?FGC?6?`@UMUSG=?FMU
9@AUD9@SG:LDUG@G@G79YAU5MU<]65AR`h4<56M5]Y>4i? 
2% iQB=9HI?UG@GRGY5pG? 
^jBpoVF>?^B_FVOKGp>@ 

JTFHjKU@AB9HI?789:;<9=>?9:><MG:G5:_G95>D9M=`<F=SGU 9PS? 
XG:dGK8965AU< E5NM gL:JSM??FMU 9HI?YF? <L=V7<=C?
YG5G=@AB 4 @_GCEF 9:><6KGRJ><gWG<C?:G5VH5JWC?V=S
^M=:G59HWABU?VHW=@AB<Â QO?<FKUK>bA@ABCPFC?=G?K>XLU?AO C?
5GU=GUK>XLU@ABX8qQ:[GYSM`HXQ=6K56KD6eRH�XXLUML?9:><
XG::G5:_G95>D?AO<FKU 

?M:XG:?AO:G5Y><YGR<TMG:G5EWL=EUe<UG :G59g>BR
^?G<H58PG:5VW86KGREWG:EWGU^M=H58PG:5C?
H589@q`@UUL=X89g>BR6KGR?SG9PNBMfNMVW86elH584UP?]
^M==G?K>XLU@ABX8qQ:[GYSMC?M?G6YMA:<FKU 

FGJJG=NLZOMFVE 
Vg@U]JTFK>XLU^M^MD6el Vg@U]E\>=4H5<H5G? l 

7=^WG VW8Vg@U]E\>=Hv�??5A ^LYY>gL�?Gg=[] JTFH589R>?
5THdGgJW:G5K>XLU 5KRfQ=JTF9:ABUK^FM=:LD=G?K>XLU?AO@e:
@SG? 
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Efficacy of 694 nm Fractional  

Q-Switched ruby Laser for Treatment of 
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ABSTRACT: 
RAKCHART S, KORKIJ W, PANCHAPRATEEP R. EFFICACY OF 694 NM FRACTIONAL Q-

SWITCHED RUBY LASER FOR TREATMENT OF MELASMA IN THAI. THAI J DERMATOL 2012; 

28: 112-122. 

DIVISION OF DERMATOLOGY, DEPARTMENT OF MEDICINE, FACULTY OF MEDICINE, 

CHULALONGKORN UNIVERSITY, BANGKOK, THAILAND. 

Background: Melasma is very difficult to treat, and sometime  refractory to treatment. Various pigment-specific 
lasers have been used in melasma with unsatisfactory results.  Fractional 694 nm Q-switched ruby laser, a novel modality 
for facial rejuvenation, is expected to be the treatment of choice for melasma. 

Objectives:  To evaluate the efficacy and safety of 694 nm fractional Q-Switched ruby laser in the treatment of 
melasma.  

Materials and Methods:  Twenty-three patients with clinical diagnosis of mixed and dermal type melasma 
were the subjects of this split face randomized control study.  All patients applied the sunscreen and were treated with 694 
nm fractional Q ruby laser (4 mm spot size, 2.5-4 J/cm2 fluence) on one half of  the face for 4 sessions with 4 weeks 
intervals. Pigmentation was objectively evaluated by using a colorimeter (lightness index) and subjectively evaluated by 
using the modified Melasma Area and Severity Index (mMASI) score.     

Results:  Twenty-three females patients with skin phototype 3-4 were recruited into this study.  The 
improvement rate of melasma on the laser sides after 1 and 3 months of the last treatment were about 2.54% and 1.18%, 



Vol.28 No.2 Rakchart S et al 113 

 respectively.  While the improvement rate of melasma on the control sides of the patients after 1 and 3 months of the last 
treatment were -4.06% and -1.48%, respectively.  No statistical difference in the improvement rate of melasma was found 
between the control and laser groups (p-value ≥ 0.05). Evaluated by mMASI score, the laser sides show a decrease of 
mMASI from 16.5+8.1 to 14.6+6.5 and 15.2+6.5 at 1 and 3 months after the last treatment was completed but no 
statistically significant difference from the control sites (p-value = 0.736 and 0.812, respectively). The most common 
adverse effect was post-inflammatory hyperpigmentation, post-inflammatory hypopigmentation and urticarial rash were 
also found. 

Conclusion:  The fractional 694 nm Q-Switched ruby laser was not an effective treatment method for melasma 
in Thai patients. The laser treatment result in lightening of the melasma, but this is not different when compared to the 
sunscreen treatment. 

Key words: Fractional Q-switched ruby laser, Melasma 
 

;<=>?@AB: 
CDEF>@ D>GHIJK, EKE>LMN GABGKO, D>HJNPD QRSOQDT<UQ  GIDVWGXIQDTCK<PKYIZ[B\ 694 MI]M^_JD `aDGH>MMBF=KEC

EKHDb;Uc^F^dBDN eMGIDD>GXIfgIeM=Mh<@ EIDCID]D=iKEjM>\ 2555; 28: 112-122. 
/0123456782/09: ;<628=<><3?5@<AB5C 6DEFGH3@<AB5C I?J<K:L5DCM/<28H3<K93 

=EI_ClI=>S`FT<Um_I[B\\IMEKO>@: ;<=>?@ABCDDE=FGHI?JKHLMN>FOIPQRQSTUVIWUXMYZADA>M>[QY C\J]=Y=J^_`F\JVFX
a=YL=I J=CC\J]=IWEY>_>bMCca_=Y?C`>dRY\NZaWG_J=CC\J]=RQSVFXAX=TeNTMZf J=CgeJ]=AQhfeNAi=^jCJ[\AAM_DHEPEH[CkUQh
>_>bMCc beSN>?@A>_>bMCcC\J]=>FOIPQRQST\lA=LehAZaFX>TmSMZ[WC\J]= ^_`aE\NG_ZaW>?@AR=N>_mMJaAeSNZAJ=CC\J]=;<=MYX=NFQ
?C`PHRnHd=T 

E>JnoQDTC\=N: >TmSMgeJ]=?C`PHRnHd=TJ=CC\J]=;<=^_`G_LW=N>DQYNf=JJ=CC\J]=;<=IWEY 694 A=BA>FKC ^jCJ[\A
AM_DHEPEH[CkUQh>_>bMCc 

EKPUGIDVWGXI: GkW?oEY;<= ([AHIGPF^_`[AHI_eJ) fi=AEA 23 DA Ri=J=CC\J]=>?CQYUJ\A 2 LW=NLMNZUaAW=IWEY
>DCmSMN^jCJ[\SAAM_DHEPEH[CkUQh>_>bMCc (4 mm spot size, 2.5-4 J/cm2) fi=AEAR\hNaFI 4 DC\hN aX=NJ\A 4 P\?I=ac ^_`KCEf
KHIK=FRpJ 4 P\?I=ac A=A 3 >ImMABIYGkW>LW=CXEFEHf\YRpJDAKWMNR=DCQFJ\A^IIR\SER\hNZUaAW=K_MIC`Y`>E_=J=CEHf\Y 

iFGIDVWGXI: FQGkW>LW=CXEFEHf\Y 23 DA FQDE=F>LWFLMNPQGHEC`I\U (Fitzpatrick skin phototype) 3-4 f=JJ=CgeJ]=
TUEX=M\KC=J=Ca=YLMN;<=RQS 1 >ImMA ^_` 3 >ImMAa_\NJ=CC\J]=IWEY>_>bMCcDC\hNPpIRW=Y >RX=J\U 2.54% ^_` 1.18% K=F_i=I\U 
^KXVFXFQDE=F^KJKX=NMYX=NFQA\YPi=D\qR=NPrHKHf=JIW=ADEUDpF (p-value = 0.617 ^_` 0.775 K=F_i=I\U) >FmSM?C`>FHADE=F
>LWFLMNPQGHEIWEY  mMASI  TUEX=IW=A>_>bMCcFQD`^AADE=F>LWFLMNPQGHE_I_Nf=J 16.5  >?@A 14.6 ^_` 15.2 RQS 1 >ImMA  ^_` 
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3 >ImMAa_\NJ=CC\J]=IWEY>_>bMCcDC\hNPpIRW=Y^KXVFXFQDE=F^KJKX=NMYX=NFQA\YPi=D\qR=NPrHKHf=JIW=ADEUDpF>[XAJ\A (p-value 
= 0.736 ^_` 0.812 K=F_i=I\U) G_LW=N>DQYNRQSTUVIW^JX d=E`CMYIi=^_`CMYL=EK=Fa_\NJ=CM\J>PU (Post-inflammatory 
hyper/hypopigmentation) ^_`GmSA_FTH] (Urticarial rash)  

CDoQiF: >_>bMCc[AHI Fractional Q-switched ruby laser VFXFQ?C`PHRnHd=TZAJ=CC\J]=;<=ZADAVRY J=CC\J]=IWEY
>_>bMCcRi=ZaWDE=F>LWFLMN;<=_I_N>_OJAWMY ^KXVFX^KJKX=Nf=JJ=CC\J]=IWEYDCQFJ\A^II  

=lIClI=>S: ;<=, ^jCJ[\SAAM_DHEPEH[CkUQh>_>bMCc 
 

;<MlI 
;<=>?@ABCDRQSVFXCW=Y^CN ^KXFQG_KXMUpD_HJd=T DE=F

PEYN=F ^_`G_R=NIW=AfHKZfLMNGkW>?@A ;<= >?@AJ=C>LWF
LehALMN>FOIPQ (hypermelanosis) LMNGHEaA\NUCH>EtRQSrkJ
^PN^II FQ_\J]t`>?@AfpIaCmM>?@A?uvA PQAhi=K=_aCmM>R=
Ii= RQSUCH>Et^JWF aAW=G=J fFkJ >aAmMCHF;w?=JUA D=N 
^_`>aAmMDHhE M=f_=FV?UCH>EtDM ^_`^LAIW=AAMJ 
GmSA;<=f`VFXFQJ=CM\J>PU VFXFQLpY VFXFQM=J=C CMYBCD
>JHILehA[W=x ^_`F\JFQJ=CJC`f=Y>aFmMAJ\AR\hNPMNLW=N
LMNZUaAW= (symmetric distribution)1 BCDAQhTUUXMYZA
>TgaqHNF=JJEX=>Tg[=Y (2-24:1)2, 3 [XENM=YpE\YJ_=NDA
K\hN^KX 30-40 ?wLehAV? BIY>zT=`ZADAGHEPQD_hi= 
(Fitzpatrick{s skin types IV-VI) ^_`>[mhM[=KHRQSMYkXZAdkFH
?C`>RgRQSVIWC\U^PNM\_KC=VEBM>_KF=J >[XAZA[=E 
>M>[QY, Hispanics/Latinos ^_` African Americans4, 5 J=C
C\J]=;<=F\Jf`C\J]=Y=J >?@Axa=Yx J=CC\J]=;<=RQSFQZA
?~ffpU\APXEAF=JY\NVFXVIWG_ F\JJ_\UF=>?@Abhi= ^_`
>JHIG_LW=N>DQYN J=CC\J]=;<=ZA?~ffpU\AZ[WDCQFJ\A^II
^_`Y=R=>?@Aa_\J6 beSNZ[W>E_=ZAJ=CC\J]=A=A MYX=N
AWMY 6 >ImMA ^_`VIWG_J\U;<=[AHIKmhA PXEA;<=[AHI_eJ
^_`[AHIGPF F\JKMUPAMNKXMY=R=VFXIQ feNFQDE=F
TY=Y=Fa=EHnQMmSAx F=[XEYZAJ=CC\J]=;<= >TmSMZaWFQ
?C`PHRnHd=T^_`CMYBCDf=N>COELehA DmM J=C_MJ;<=IWEY

P=C>DFQ (Chemical Peeling) beSNZaWG_VFXAX=TMZf KWMNZ[W
Y=R=DEUDkXV?IWEY ^_`J_\UF=>?@Abhi=VIWUXMY  

J=CZ[W>_>bMCc>TmSMJ=CC\J]=PQGHE>LOF (pigmented 
laser) FQa_=Y[AHIIWEYJ\A >[XA 532 nm ^_` 1064 nm Q-
Switched Nd:YAG laser7, 8, 9, 694 nm Q-Switched ruby 
laser9,10,11, 755 nm Q-Switched Alexandrite laser12 
>_>bMCcJ_pXF fractional photothermolysis >[XA 1550-nm 
erbium-doped fractional13, 1,927-nm fractional thulium 
fiber14 beSNJ=CZ[W^PNaCmM>_>bMCcC\J]=;<=Y\NZaWG_RQSVFX
^AXAMA BIY>zT=`ZADAPQGHED_hi= >[XA DAVRY F\J
>JHIG_LW=N>DQYN DmM CMYIX=NaCmMCMYIi= ^_`;<=J_\UF=
>LWFLehAd=YZA 1-3 >ImMA aCmM>_>bMCcJ_pXF ablative laser 
resurfacing DmM CO2 laser

12, 15 ^_` Er:YAG16 RQSZaWG_IQ 
^KXGkW?oEY>JmMURpJC=Y>JHICMYIi=a_\N>_>bMCc feNFQJ=C
T\lA=>_>bMCcZAJ_pXFC\J]=PQGHE>LOF (pigmented laser) 
DmM 694 nm Fractional Q-Switched Ruby Laser RQSDE=F
Y=ED_mSA 694 nm17 FQfpI>IXADmM f`rkJIkIb\UIWEY 
hemoglobin ^_` Ahi= AWMYF=J ^_`rkJIkIb\UIWEY>F_=AHA
VIWIQ J=CCEF Q-Switched ruby laser ^_` fractional 
photothermolysis >LW=IWEYJ\A >TmSMZaWVIWG_ZAJ=CRi=_=Y
>b__c>FOIPQ ^_`_IG_LW=N>DQYNf=J>_>bMCc_N >[XA J=C_I
C`Y`>E_=J=CC\J]=K\ELMNGHE CMYIi=a_\N>_>bMCc fpI
>_mMIMMJ ^_`DE=F>fOU?EIf=JJ=CC\J]= 
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E>C?o`FTEKPUGID 
>?@AJ=CgeJ]=^UU randomized control, split-face, 

evaluator-blind study BIYGX=AJ=CTHf=Ct=R=NfCHYnCCF
LMNDt`^TRYcg=PKCcfp�=_NJCtcFa=EHRY=_\Y 
GFoA_J>EB@AI\<UmeHpeMGIDVWGXI 

geJ]=ZA?C`[=JCR\hNaFI 23 DA >?@AGkWaqHNR\hNaFI 
M=Yp>z_QSY 45.4 ?w (KSi=PpI 34 ?w PkNPpI 55 ?w) skin 
phototype III 9 DA ^_` phototype IV 14 DA RpJDA>?@A
;<=[AHIGPFC`aEX=N[AHIKmhAJ\U[AHI_eJ GkW?oEYRpJDA>DY
VIWC\UJ=CC\J]=F=JXMAIWEYY=R=C\J]=;<= ^_`PXEAF=J
VIWC\UJ=CC\J]=CXEFMmSAx >[XA >_>bMCc _MJ;<=IWEYP=C>DFQ 
>?@AKWA 
^GqrNeMGID=>?^FsBG^[pI_IVWGXI (inclusion criteria) 

GkWaqHNaCmMGkW[=YRQSFQM=YpC`aEX=N 20-55 ?w RQSFQ;<=[AHI
_eJaCmM[AHIGPFRQSUCH>Et^JWFR\hNPMNLW=N_\J]t`
D_W=YD_eNJ\A  
^GqrNeMGIDJ>?BBGOIGGIDVWGXI (exclusion criteria) 

K\hNDCCdcaCmMZaWAFUpKC FQ?C`E\KH^G_a=YY=J >JHI
^G_>?@ANX=Y GmSA^TW^PN VIWC\U�MCcBFARI^RAaCmM
C\U?C`R=AY=DpFJi=>AHI VIWC\UY=U=N[AHIRQSFQG_Ri=ZaW
GHEaA\NVEKXM^PN C\J]=;<=IWEYY=R=JXMAJ=CEHf\Y 1 >ImMA 
C\J]=IWEY>_>bMCcaCmM_MJ;<=IWEYP=C>DFQJXMAJ=CEHf\Y 6 
>ImMA 

GkWEHf\YPpXF>_mMJIW=ARQSf`Ri=J=CC\J]=IWEY>_>bMCc ^_`
IW=A>?CQYU>RQYU JXMAJ=CC\J]=IWEY>_>bMCc 2 P\?I=ac 
^_`K_MI[XENJ=CgeJ]=EHf\Y ZaWGkW>LW=CXEFEHf\YRpJDAR=
DCQFJ\A^IIRQSFQ SPF 50 BIYVFXZaWJ=CC\J]=[AHIMmSACXEF
IWEY C\J]=IWEY 694 nm Fractional Q-switch Ruby laser 
(TattooStar R, Asclepion, Germany ) BIYZ[Wa\E>PWAGX=A
gkAYcJ_=N (spot size) 4 mm T_\NN=A (fluence) 2.5-4 

J/cm2 [XEN>E_=J=C?_XMY^PN (pulse duration) 40 ns BIY
YHN>_>bMCc^UU single spot R\SER\hNUCH>EtZUaAW=LW=N 
Treatment fAJEX=f`reN clinical endpoint DmM>aOAGHEaA\N
UCH>Et;<=>?@APQ^IN>CmSMx aCmMPQ^INMXMA (mild 
erythema) BIYVFXFQfpI>_mMIMMJ (purpura) aCmMKJ>?@A
P`>JOIPQL=E (immediate whitening)BIYRi=>_>bMCc
R\hNaFI 4 DC\hN aX=NJ\A 4 P\?I=ac ^_`KCEfKHIK=FJ=C
C\J]=R\hNaFI 3 DC\hN aX=NJ\A 4 P\?I=ac C`aEX=NJ=CRi=
>_>bMCcf`>?o=_F>YOA>TmSM_IDE=F>fOU?EI a_\N>_>bMCcRpJ
DC\hN ZaWGkW?oEYR=DCQFa_\N>_>bMCc (Soothing face cream 
12% Omega, Eucerin R) R\SEaAW= E\A_` 2 DC\hN >[W=, >YOA 
>?@A>E_=MYX=NAWMY 1 P\?I=ac CXEFJ\UR=DCQFJ\A^II 

?C`>FHAJ=CC\J]=BIYJ=CrX=Yd=TIWEYJ_WMNEH>bQY 
(Visia CR, Canfield Scientific, Inc., Fairfield, NJ) JXMA
J=CC\J]=>?@A baseline ^_`rX=Yd=TRpJDC\hNRQSF=KHIK=F
J=CC\J]= ^_`E\IPQGHEUCH>EtCMYBCD;<=^_`PQGHE?JKH
IWEY>DCmSMN colorimeter beSN>?@AJ=CE\I?CHF=tDX=DE=F
>?_QSYA^?_NLMNPQGHE Z[W CIE L*a*b* color system E\IPQ
GHEMMJF= 3 ^UU DmM white-black (L*), red-green (a*) 
^_` yellow-blue (b*) BIYJ=CEHf\YAQhf`Z[WDX= L RQS>JQSYEJ\U 
��luminous reflectance{{ aCmM DE=F>LWFaCmMf=NLMNPQGHE 
skin lightness ^_`^PINJ=CP`RWMA^PNLMNGHE (skin 
reflectance) >?@AP>J_PQ>R= (gray scale) BIY PQ>LWF (total 
black) L* = 0 fAreN PQf=N (total white) L* = 100 BIY
Ji=aAIZaW Absolute Lightness Index (LI) DmMJ=CE\IDX= 
L f=JUCH>EtRQSRi=J=CE\I Relative Lightness Index (RLI) 
DmMDX=Di=AEtRQSVIWf=JG_KX=NLMN Absolute Lightness 
Index (LI) LMNGHEUCH>EtRQS?JKHJ\UUCH>EtRQS>?@A;<= ^_WE
Ai=DX=RQSVIWF=Di=AEt I\NPkKC 
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Relative Lightness Index (RLI) = LI ;DK^EqiKEQGJK - 

LI ;DK^Eq<Um^QxMfgI ([B\e;jMpIeM`JAFT[pI\) 
Ai=DX= RLI RQSVIWR\hNIW=ALE=^_`bW=YJXMA^_`a_\NJ=C

C\J]=F=Di=AEt>?@ADX= M\KC=J=Ca=YLMN;<= 
(improvement rate; IR) FQaAXEY>?@A>?MCc>bOAKc 
Improvement rate (%)  =   

(RLI pre-treatment � RLI  post-treatment) x 100 
RLI pre-treatment 

?C`>FHADE=FCpA^CNLMN;<=f=Jd=YrX=YBIY^TRYc
GHEaA\N 2 RX=ARQSVFXRC=UIW=ARQSC\J]=IWEY>_>bMCc aCmM
IW=ADEUDpF BIYZ[W Modified Melasma Area and 
Severity Index (modified MASI score) BIYI\I^?_Nf=J 
Original MASI score RQS?C`>FHAR\hNZUaAW= BIYDHI>zT=`
UCH>Et^JWF (malar area) ^JWFLE= aCmMbW=Y BIYDHITmhARQS
^JWF^KX_`LW=N>?@A 100% BIY^UXNJ=CZaWD`^AA>?@A A 
= TmhARQSRQS>?@A;<= (A= 0�6 BIY 0 = 0%, 1 < 10%, 2 = 10�
29%, 3 = 30�49%, 4 = 50�69%, 5 = 70�89%, 6 = 90-
100%) D = DE=F>LWFLMN;<= (D= 0�4 BIY 0 = VFXFQ>_Y, 1 

= >_OJAWMY, 2 = ?=AJ_=N, 3 = F=J, 4 = F=JRQSPpI ^_` H 
= DE=FPFSi=>PFMLMN>FOIPQ (H = 0�4 BIY 0 = AWMYF=J, 
1 = AWMY, 2 = ?=AJ_=N, 3 = F=J, 4 = F=JRQSPpI) ^_`Ai=
D`^AARQSVIWF=Di=AEt mMASI score = (D + H) × A 

?C`>FHADE=FTeNTMZfBIYCEFZAJ=CC\J]= LMN
GkW>LW=CXEFEHf\YBIYKMU^UUPMUr=Fa_\NPHhAPpIJ=CC\J]=
BIY^UXN>?@A 5 scales I\NAQh -2 = VFXTMZfF=J, -1 = VFX
TMZf, 0 = >zYx, 1 = TMZf, 2 = TMZfF=J  

?C`>FHADE=F?_MId\YLMN>_>bMCc >[XA M=J=C^IN 
UEF ^PUCWMA fpI>_mMIMMJ CMYIi= aCmMCMYIX=Na_\NJ=C
C\J]=IWEY>_>bMCc 
CnKJK 

M\KC=J=Ca=YLMN;<= ^_`D`^AA mMASI C`aEX=N
J_pXF>_>bMCc^_`J_pXFDEUDpFZ[W Paired t-test ^_`G_J=C
?C`>FHADE=FTeNTMZfBIYCEFZAJ=CC\J]=C`aEX=N 2 
J_pXF Z[W Wilcoxon signed-ranks test ^_` significant >FmSM 
p-value < 0.05 

 

 
 

JIDI\<Um 1 JC=j>PWA^PINDX=>z_QSYM\KC=J=Ca=YLMN;<= (improvement rate;IR) 

P\?I=ac 
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iFGIDVWGXI 
GkW>LW=CXEFEHf\Yfi=AEA 23 C=Y MMJf=JJ=CEHf\Y 3 C=Y 

>AmSMNf=JVFXF=KCEfKHIK=FJ=CC\J]= 2 C=Y BIYVFXRC=U
>aKpG_ >TC=`VFXP=F=CrKHIKXMGkW?oEYVIW MQJ 1 C=YVFXF=
C\J]=IWEY>_>bMCcDC\hNRQS 4 >AmSMNf=J?C`PUMpU\KH>aKp FQ
>_mMID\SNZAPFMN CEF>a_mMGkW>LW=CXEFEHf\YfAPHhAPpI
BDCNJ=CR\hNaFI 20 C=Y BIY>?@A>TgaqHNR\hNaFI J=C
?C`>FHACMYBCDLMN;<=RQS[XEN>CHSFKWAJ=CEHf\Y TUEX=PQLMN
;<= ^_`D`^AA mMASI LMNZUaAW=R\hNPMNLW=N VFX
^KJKX=NJ\AMYX=NFQA\YPi=D\qR=NPrHKH  (p < 0.05)  

M\KC=J=Ca=YLMN;<= (improvement rate) f=JJ=CE\I
IWEY colorimeter ^PINZAK=C=NRQS 1 TUEX=M\KC=J=Ca=Y
LMN;<=FQ^AEBAWF^YX_NZAJ=CC\J]=IWEY>_>bMCcZADC\hNRQS 
1-4 R\hNIW=ARQSZaWJ=CC\J]=^_`IW=ADEUDpF ^KXVFXTU
DE=F^KJKX=NMYX=NFQA\YPi=D\qR=NPrHKH ^_`TUEX=[XEN
KCEfKHIK=FJ=CC\J]=RQS 1 >ImMA 2 >ImMA^_` 3 >ImMAa_\N
J=CC\J]=DC\hNPpIRW=Y IW=ARQSRi=J=CC\J]=FQM\KC=J=Ca=Y
LMN;<=IQLehA (+2.54%, 0.7% ^_` 1.18% K=F_i=I\U) JEX=
IW=ADEUDpFRQSR=DCQFJ\A^II (-4.06%, -13.32% ^_` -
1.48% K=F_i=I\U) ^KXVFXTUDE=F^KJKX=NMYX=NFQ
A\YPi=D\qR=NPrHKH (p > 0.05) 

D`^AADE=FCpA^CNLMN;<=  mMASI score RQS
?C`>FHABIY^TRYcGHEaA\N 2 RX=A ^PINZAK=C=NRQS 2 FQ
^AEBAWF_I_NZAR\hN 2 J_pXF ^KXVFX^KJKX=NJ\AMYX=NFQ
A\YPi=D\qR=NPrHKH (p < 0.05) >FmSM?C`>FHABIYZ[WPrHKH
^UU repeated ANOVA >?CQYU>RQYUG_LMNIW=A>IQYEJ\A 
TUDE=F^KJKX=NMYX=NFQA\YPi=D\qR=NPrHKHLMNDX= 
mMASI score RQSJXMAJ=CC\J]=>?CQYU>RQYUJ\URQSKCEf
KHIK=FDC\hNPpIRW=Y (3 >ImMA) BIYTUR\hNIW=ARQSC\J]=IWEY

>_>bMCc^_`IW=ADEUDpF (p = 0.043 ^_` 0.001 
K=F_i=I\U) 

J=C?C`>FHAJ=Ca=YLMN;<=BIYCEFLMNGkW>LW=CXEFEHf\Y 
TUEX=IW=ARQSVIWC\UJ=CC\J]=IWEY>_>bMCcVIWC\UDE=FTeN
TMZfF=JJEX=IW=ADEUDpFMYX=NFQA\YPi=D\qR=NPrHKH (p = 
0.039) 

G_LW=N>DQYNRQSTU ^PINZAK=C=NRQS 4 G_LW=N>DQYNRQS
TUUXMYRQSPpI DmM CMYIi=a_\N>_>bMCc (post-inflammatory 
hyperpigmentation) 90% ^_`Y\NTUCMYIX=NL=E (post-
inflammatory hypopigmentation) 30% beSNF\JTUZA
GkW>LW=CXEFEHf\YRQSVIWC\UJ=CC\J]=IWEY>_>bMCcRQSK\hNDX=
T_\NN=APkN GkW?oEYRpJDARQSFQCMYIi=a_\N>_>bMCc f`TUEX= 
a_\N>_>bMCcV?^_WE;<=f`f=N_N?C`F=t 2 P\?I=ac 
a_\Nf=JA\hA;<=f`>CHSF>LWFF=JLehA 2 P\?I=acfAJC`R\SNF=
KCEfKHIK=FMQJDC\hN CMYIi=a_\N>_>bMCcf`f=N_NRQS 1-3 
>ImMA a_\NPHhAPpIJ=CC\J]= PXEACMYIX=NL=EY\NP=F=Cr
TUVIW>FmSMKCEfKHIK=FRQS 1 ?w ZAGkW>LW=CXEFEHf\Y 2 C=Y RQS
J_\UF=KCEfKHIK=F BIYCMYIX=NL=EIQLehA ^KXVFXa=Y 
G_LW=N>DQYNMmSAx RQSVFXCpA^CN P=F=Cra=YVIW>MNZA>E_=
M\AP\hARQSTUVIW DmM GmSAUEF^IN M=J=C^PUCWMAa_\N
>_>bMCc beSNa=Y>MNZA>E_=?C`F=t 30-60 A=RQ GmSA 
comedone ZAGkWCXEFEHf\Y 2 DA (10%) BIYGmSAa=YVIW>MN
d=YZA 1-2 P\?I=ac VFXTUfpI>_mMIMMJa_\N>_>bMCc 
?C`>FHAC`I\UDE=F>fOU?EIBIYZ[W Visual Analogue 
Scale D`^AA>KOF 10 GkW?oEYPXEAF=JFQC`I\UDE=F
>fOU?EIMYkXZAC`I\U?=AJ_=N (pain score = 5) BIY
C`I\UDE=F>fOU?EIF=JRQSPpIFQDX=>RX=J\U 10 AWMYRQSPpIFQ
DX=>RX=J\U 1 
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JIDI\<Um 2 JC=j>PWA^PINDX=>z_QSYD`^AADE=FCpA^CNLMNJ=C>?@A;<= (modified MASI score) 

 

 
JIDI\<Um 3 ^GAdkFH^PINJ=Ca=YLMN;<=BIYCEFLMNGkW>LW=CXEFEHf\Y ZAIW=ARQSC\J]=^_`IW=ADEUDpF >FmSMKCEfKHIK=FG_DC\hNPpIRW=Y 3 
>ImMAa_\Nf=JZaWJ=CC\J]=DCU 4 DC\hN  
 

JIDI\<Um 4 ^PING_LW=N>DQYNa_\NJ=CC\J]=IWEY>_>bMCc ZAGkW?oEY 20 DA 

Laser Urticaria Petechia Hypopigmentation Hyperpigmentation 

n valid% n valid% n valid% n valid% 

Laser1 1 5 0 0 0 0 1 5 
Laser2 2 10 0 0 3 15 15 75 
Laser3 1 5 0 0 4 29 18 90 
Laser4 1 5 0 0 6 30 16 80 

P\?I=ac 
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AAAA BBBB CCCC
 

YIZ<Um 1 GkWaqHNVRY M=Yp 40 ?w JXMAVIWC\UJ=CC\J]=IWEY>_>bMCc (A) RQS 1 >ImMAa_\NJ=CC\J]=DC\hNPpIRW=Y (B) ^_`RQS 3 >ImMAa_\NJ=C

C\J]=DC\hNPpIRW=Y (C) AAAA BBBB CCCC
 

YIZ<Um 2 GkWaqHNVRY M=Yp 39 ?w JXMAVIWC\UJ=CC\J]=IWEY>_>bMCc (A) RQS 1 >ImMAa_\NJ=CC\J]=DC\hNPpIRW=Y (B) ^_`RQS 3 >ImMAa_\NJ=C

C\J]=DC\hNPpIRW=Y (C) AAAA BBBB CCCC
 

YIZ<Um 3 GkWaqHNVRY M=Yp 38 ?w >JHICMYIi=a_\N>_>bMCc (A) JXMAVIWC\UJ=CC\J]=IWEY>_>bMCc (B) RQS 1 >ImMAa_\NJ=CC\J]=DC\hNPpIRW=Y 

^_` (C) RQS 3 >ImMAa_\NJ=CC\J]=DC\hNPpIRW=Y  
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JIDI\<Um 5 ^PING_J=C>?CQYU>RQYUJ=CC\J]=;<=J\UEHf\YMmSAx 
=qTibp<lIGIDEKO>@ Jang WS, et al. Suntichaiyakun N,et al. \IMEKO>@MUc 

Laser (nm) 694 nm Fractional QSRL 
Additional treatment Sunscreen 0.01%FA+4%HQ  

+0.05%Tretinoin 
Sunscreen 

Fluence (J/cm2) 2-3 2.5 2.5-4 
Treatment sessions 6 DC\hN RpJ 2 P\?I=ac 3 DC\hN RpJ 4 P\?I=ac 4 DC\hN RpJ 4 P\?I=ac 
fi=AEAGkW>LW=CXEFEHf\Y 15 40 20 
Skin type III-IV III-IV III-IV 
Lightness of pigment JXMAC\J]= 56.6±3.5 IR* = Laser 53.2% IR* = Laser 11% 
(L-value) a_\NC\J]= 59.9±2.8 Control 50.16% Control 10.8% 
 p = .002 p = .685 p = .747 
MASI score JXMAC\J]= 15.1±3.3  

a_\NC\J]= 10.6±3.9 
- Laser 16.5 �15.2 

Control  15.2 � 14.9 
 p < .001  p = .812 
IR* = Improvement Rate 
 

EKOIDqN 
>?CQYU>RQYUJ\UJ=CgeJ]=JXMAaAW=RQSRi=ZA?C`>Rg

>J=a_QLMN Jang WS.18 ^_`ZAVRYLMN Suntichaiyakun 
N.19 ZAK=C=NRQS 5 Z[W>DCmSMN 694 nm fractional Q-
Switched ruby laser ZAJ=CC\J]=;<=>[XA>IQYEJ\A TUEX= 
G_J=CEHf\YLMN Jang WS.18 ZaWG_J=CC\J]=RQSIQ DmM ;<=f=N
_NMYX=NFQA\YPi=D\qR=NPrHKH R\hNDX= lightness index ^_`
D`^AA mMASI beSNG_J=CgeJ]=LMN Jang WS. ^KJKX=N
f=JG_J=CEHf\YAQh beSNM=f>JHIf=J?~ff\YKX=Nx I\NAQh 1. J=C
Z[WDX=T_\NN=ARQSKX=NJ\A BIYLMN>J=a_QZ[WT_\NN=ARQSKSi= 
2.5 J/cm2 ^_`Ri=J=CC\J]=RQSrQSJEX= DmMRpJ 2 P\?I=ac ^_`
C\J]=F=JJEX= DmM 6 DC\hN 2. >[mhM[=KH >?@A?~ff\Ya_\JZA
J=CJi=aAIPQGHE (skin phototype) GHELMNDA>J=a_QL=E

JEX= P\N>JKVIWf=JDX=  L-value RQSPkNJEX= 3. dkFHg=PKCc 
>AmSMNf=J?C`>Rg>J=a_QMYkXaX=N>PWAgkAYcPkKCF=JJEX=VRY 
feNFQG_ZA>CmSMNLMN^PN^IIRQSAWMYJEX=?C`>RgVRY 
>?CQYU>RQYUJ\UJ=CC\J]=LMN Suntichaiyakun N.19  ZA
VRY TUEX=G_J=CEHf\YD_W=YD_eNJ\A DmM ;<=f=N_Nf=JJ=C
E\I L-value ^KXVFX^KJKX=NJ\AZAIW=AC\J]=J\UIW=ARQSR=Y= 
BIYG_J=CC\J]=FQ^AEBAWFRQSIQJEX=N=AEHf\YAQh DmM M\KC=
J=Ca=YLMN;<=IW=A Laser 53.2% ^_`IW=A Control 
50.16% AX=f`FQG_F=f=JJ=CDi=AEtRQSKX=NJ\A >AmSMNf=J
G_J=CEHf\YLMN Suntichaiyakun N. VFXVIWDHIDX=>?@A 
Relative lightness index RQSVIWf=JG_KX=NLMNPQGHE?JKH
^_`PQGmSA;<= beSNRi=ZaWDX=D_=I>D_mSMAVIWF=JJEX=^_`FQ
J=CZ[WY=R=;<= (bleaching agents) CXEFIWEY >FmSM
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>?CQYU>RQYUJ\UR\hNPMNJ=CgeJ]=RQSJ_X=EF= f`>aOAEX=J=C
Z[WDX=T_\NN=ARQSKSi=JEX= f`>JHICMYIi=a_\N>_>bMCcAWMYJEX= 
J=CC\J]=ZaWG_RQSIQJEX= >[XA>IQYEJ\UJ=CgeJ]=LMN Taylor 
CR10  TUEX=>FmSM>THSFT_\NN=AJ=CYHN Q-Switched ruby 
laser LehA ;<=>LWFLehA ^_`>JHICMYIi=a_\N>_>bMCc (post-
inflammatory hyperpigmentation) beSNKCEfKHIK=FRQS 1 ?w 
VFXIQLehA J=CZ[WT_\NN=APkNLehA Ri=ZaW>JHIJ=C^KJJC`f=Y
LMN>FOIPQRQSF=JLehA >AmhM>YmSMLW=N>DQYNrkJRi=_=YVIWF=JJEX= 
Ri=ZaW>JHIJ=CM\J>PUVIWF=JJEX=J=CZ[WT_\NN=ARQSKSi= Ri=
ZaWCMYIi=a_\NJ=CM\J>PUF=JJEX= CMYBCD^YX_N PXEA
CMYIX=NL=ERQSY\NTUVIW>FmSMKCEfKHIK=FGkW>LW=CXEFEHf\YRQS 1 
?w CMYIX=NL=E (hypopigmentation) TUVIWUXMYf=JJ=C
C\J]=IWEY>_>bMCc>TmSMJ=CC\J]=PQGHE>LWF Q-Switched 
laser8, 20, 21 BIYDAGHED_hi=FQBMJ=P>JHIF=JJEX=DAGHEL=E 
f=JJ=CK\hNDX=T_\NN=ARQSPkN>JHAV? YHNbhi=x Ki=^aAXN>IHF 
CMYIX=NL=EF\Jf`a=YY=J PXEAF=Jf`IQLehA ^KXVFX
a=YL=I VFXTUfpI>_mMIMMJa_\N>_>bMCcbeSNF\JTUVIWUXMY
ZA>_>bMCcJ_pXFC\J]=>FOIPQ >[XA classical Q-Switched 
ruby laser aCmM Q-Switched Nd:YAG17 >AmSMNf=JZ[W
C`UU fractional photothermolysis G_J=CC\J]=ZaWG_IQ
RQSPpIRQS 1 >ImMA a_\NJ=CC\J]=DC\hNPpIRW=Y ^_`CMYBCD^YX
_N>_OJAWMY ^KXVFX>RX=DX=>CHSFKWA RQSPHhAPpIJ=CEHf\Y BIY
AX=f`>JHIf=JJ=CIi=>AHABCDLMN;<=f`>?@Axa=Yx ^_`
J_\U>?@Abhi=VIWUXMY1,4,5 f=JG_J=CEHf\Y[XEYYmAY\AZaW>aOA
EX= Y=R=C\J]=;<=^_`J=CZ[WDCQFJ\A^II6 Y\NDN>?@A
R=N>_mMJZAJ=CC\J]=;<=>?@AM\AI\U^CJ >AmSMNf=JZaW
G_J=CC\J]=VFX^KJKX=NJ\UJ=CC\J]=IWEY>_>bMCc FQDX=
C\J]=RQSrkJJEX=F=J ^_`VFX>PQSYNKXMG_LW=N>DQYNa_\NJ=C
>_>bMCc >[XA CMYIi=aCmMCMYIX=Na_\N>_>bMCc (post-
inflammatory hyperpigmentation / hypopigmentation) 

beSNZ[W>E_=A=Aa_=Y>ImMAJEX=CMYIi=aCmMCMYIX=Nf`IQLehA 
I\NA\hAJ=CC\J]=;<=IWEY>_>bMCcfeN>_mMJZ[WZAJCtQRQSVFX
KMUPAMNKXMJ=CC\J]=IWEYY=R=C\J]=;<=  
GKJJK=oqQDTGIV 

LMLMUTC`Dpt CMNg=PKC=f=CYc A=Y^TRYc EHE\lAc 
JXMJHf M=f=CYcRQS?CeJ]=EHRY=AHTAnc M=f=CYc ^TRYcaqHN 
C\[KcnC ?~qf?C`RQ? M=f=CYcRQS?CeJ]=EHRY=AHTAncCXEF 
^_`M=f=CYc A=Y^TRYcM\DCE\lAc [HN[\Y RQSJCpt=ZaW
Di=?CeJ]=^_`^A`Ai=RQS>?@A?C`BY[AcKXMJ=CEHf\YAQh 
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New Biologic Drugs for Thai Psoriasis 

Patients. 
Silada Kanokrungsee MD, 

Natta Rajatanavin MD.  

ABSTRACT: 
KANOKRUNGSEE S, RAJATANAVIN N. NEW BIOLOGIC DRUGS FOR THAI PSORIASIS 

PATIENTS. THAI J DERMATOL 2012; 28: 123-136. 
DIVISION OF DERMATOLOGY, DEPARTMENT OF MEDICINE, RAMATHIBODI HOSPITAL, MAHIDOL 

UNIVERSITY, BANGKOK, THAILAND. 

Psoriasis is a chronic inflammatory skin disease caused by T cell defect resulting in abnormal local and systemic 
cytokine production. This knowledge has led to the development of new treatment strategies targeting inflammatory 
cytokines or biologic drugs. They are given this name because they are derived from human or animal proteins instead of 
chemicals. Recently, they have been introduced for the treatment of moderate to severe plaque-type psoriasis. It can be 
categorized according to the mechanism of action into 1.Anti tumor necrosis factor alpha agents; Etanercept (Enbrel®), 
Adalimumab(Humira®),Infliximab (Remicaide®), 2. Anti T-cells agent ; Alefacept (Amevive®), and 3. Anti cytokine 
agent; Ustekinumab (Stelara®).  In this review article, we selected only the drugs that available in Thailand. However, 
Biologic drugs are new class of treatment which are very costly, so long term safety and cost effectiveness should be 
closely monitor. 

Key word : biologics, biologic agents,  psoriasis 
 

789:;<=> : 
?@A;B CDCE:FGH  I:JKB E:LMNDBO@D  <BP7Q>QAR@9STBUE:7VWXYZO<SN[C\;[F@D]DYEN[8?P8< OBESBEQE9V@OUD:F 2555; 

28: 123-136. 

� !"#$%&'("� )* +,&"(-,.,#/%0,12%3 &45678#0,12%3$%*7#,9,:%,;,<(9=> ;�,"(8#,:)#;�(=: 



124 Kanokrungsee S et al Thai J Dermatol, April-June 2012 

/01234567489: (psoriasis) 4;<:/01=9>?:@840ABC0@8DEF4597GH503IIJKL91MNL5@:O:97 T-cell LE1>HLI5P0QC8 RSF8:THU;2KQ
1>HL=97;5V9WC8 cytokines XY3 chemokines VQH8Z ;[GGMI@:U7NLE5H0P@\:H]H0@5^H/01234567489:RSF8CC5_D 9̀aGTH4PH3VQC
4RYYbWC803IIJKL91MNL5@:XY3 cytokines DEF45EF]>WNC8 DEF40E]5>QH biologic drugs RSF8?LH]cS8 2H0?0AC]HDEFU7NGH529F8LEOE>9V
;[GGMI@:U7NLE5H0:TH]H5YMQL:EBLHdON0@5^H=KN;e>]234567489:W@B:;H:5YH8cS80M:X08 O:97 plaque type /7]XIQ8]HVHL5H0CC5
_D 9̀a4;<: 3 5YMQL U7NX5Q 1. Anti-TNF-alpha agents U7NX5Q Etanercept (Enbrel®), Adalimumab(Humira®),Infliximab 
(Remicaide®), 2. Anti T-cell agentsU7NX5Q Alefacept (Amevive®), 3.Anti cytokine agents U7NX5Q Ustekinumab (Stelara®) XVQ
4:AFC8GH5d:;034DhUD]LE]HDEF2HLH0cdONU7N4PE]8 3 O:97 ID1>HL:EBGS8WC0>I0>L?Y@5iH:8H:>9G@]DEFLE5H0VEP9LPb4jPH3]H
4PE]8 3 O:97:EB 

Etanercept ?0AC Enbrel® 4;<: a fusion protein WC8 human Fc molecule WC8 IgG1 XY3 p75 TNF receptors 2 
molecules W:H7]HDEFdONd:/01234567489: 1AC 25 mg 2@;7H?bY3 2 10@B8 /7]jE7dVN=9>?:@8 (subcutaneous) XVQd: 12 2@;7H?b
X05WC85H00@5^H CHG4P9FLW:H7]HU7N4;<: 50 mg 2@;7H?bY3 2 10@B8 ;0329D 9̀JHPWC8]Hd:=KN;e>]234567489:W@B:;H:5YH8cS8
0M:X08 O:97 plaque type ?Y@8U7N0@I]HPI>QHDEF2@;7H?bDEF 12 =KN;e>]G3I00YM PASI75 30-35% 4LAFCdON]H 25 mg 2@;7H?bY3 2 
10@B8 XVQG3I00YM PASI75 ;03LHp 50% 4LAFCdON]H 50 mg 2@;7H?bY3 2 10@B8 =YWNH841E]8GH5]H etanercept  DEFPIU7NX5Q 4597
5H0V974OABC XY34597;q95909]HI094>pDEFjE7]H 4:AFC8GH5 etanercept 4;<:]HDEFCC5LH4;<:V@>X05 ;[GGMI@:GS8LEWNCLKY45EF]>5@I
=YWNH841E]8XY31>HL;YC7J@]d:03]3]H>LH5DEF2M74LAFC4DE]I5@I]H biologics V@>CAF: 

Infliximab ?0AC Remicaide® 4;<: chimeric(mouse/human) monoclonal antibody DEF;035CI7N>]2Q>: variable 
region DEFLHGH5?:K XY32Q>: human Fc molecule WC8 IgG1 W:H7]HDEFdONd:/01234567489: 1AC 5 mg/kg /7]d?NDH8503X2
4YAC7ONHZ (intraveneous infusion) 4;<:4>YHC]QH8:NC] 2 O@F>/L8 /7]d?N]HDEF2@;7H?bDEF 0, 2, 6 XY3?Y@8GH5:@B:CE5DM5Z 8 
2@;7H?b /7]PI>QH=KN;e>]DEFU7N0@I]H infliximab 5 mg/kg G3I00YM PASI75 U7N 76-88% ?Y@85H00@5^H 10 2@;7H?b :C5GH5:EB
]H]@8LE;0329D 9̀JHPd:5H00@5^H psoriatic arthritis U7N =YWNH841E]8DEFPIIQC]1YNH]1YS85@IDEFPId:=KN;e>]DEFU7N]H anti-TNF 
alpha CAF:Z U7NX5Q upper respiratory tract infection, ;>7hE0^3XY3]@8LE0H]8H:5H04597 hepatitis B virus reactivation XY3
4P9FLCMI@V95H0pbWC8/01>@p/01d:=KN;e>]DEFU7N0@I]H 

Ustekinumab ?0AC Stelara®4;<: human monoclonal antibody CC5_D 9̀aDEF/;0VE:DEFOAFC>QH P40 RSF84;<:/;0VE:DEFPI
d: IL-12 XY3 IL-23 DEFLE2Q>:2TH1@wd:P]H 9̀5TH4:97WC8/01 RSF84;<:]HV@>d?LQDEF2M7DEFLE5H0:THLHdONd:5H00@5^H=KN;e>]234567
489:W@B:;H:5YH8cS80M:X08 O:97 plaque type /7]U7N0@I5H0WSB:D34IE]:/7] FDA DEF;034Dh2?0@2C4L095H 4LAFC Ph. 2552 
XY3U7N0@I5H0WSB:D34IE]:5@IC81b5H0CH?H0XY3]Hd:;034DhUD] 4LAFC Ph. 2554  W:H7]HDEFdON1AC 45 mg (cNH=KN;e>]:BTH?:@5 
< 100 kg) ?0AC 90 mg (:BTH?:@5 >100 kg) jE74WNHO@B:UWL@:dVN=9>?:@8 DEF2@;7H?b 0, 4 XY3?Y@8GH5:@B:CE5DM5Z 12 2@;7H?b GH5
5H0hS5^HPI>QH p 2@;7H?bDEF 12 =KN;e>]I00YM PASI75 4DQH5@I 66-67% XY3 67-75% d:5YMQLDEFU7N0@I]H ustekinumab W:H7 45 
mg XY3 90mg VHLYTH7@I =YWNH841E]8GH5]H ustekinumab L@5ULQLECH5H00M:X08 XY3ULQGTH4;<:VNC8;0@I4;YEF]:5H00@5^H 4P9FL
CMI@V95H0pbWC8/01>@p/01 XVQ;[GGMI@:]@8ULQLEWNCLKY7NH:1>HL;YC7J@]d:03]3]H>WC8]H ustekinumab  
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20M; : Biologics 4;<:]HDEFLE;0329D 9̀JHP7EVQC=KN;e>]234567489:W@B:;H:5YH8cS80M:X08 O:97 plaque type XVQ5H0
4YAC5dON]HXVQY3O:971>04YAC5d?N4?LH32LX5Q=KN;e>]XVQY30H] 4:AFC8GH5]H4?YQH:EB4;<:]HDEFd?LQ VNC81TH:S8cS81>HL;YC7J@]
d:03]3]H> DEF]@8VNC85H0WNCLKYGH55H0hS5^H4P9FL4V9Ld:C:H1V :C5GH5:EB]H0H1H2K8LH5 GS81>0P9GH0pH7NH:1>HL1MNL1QH
DH84h0^ihH2V0b0Q>L7N>] 

9TBSTB9:_ : ]HOE>4J2@O2H0, /01234567489:, ]HUI/CYCG952b 
 

/01234567489: (psoriasis) 4;<:/01=9>?:@840ABC0@8DEF
4597GH503IIJKL91MNL5@:O:97 T-cell LE1>HLI5P0QC8 DTH
d?N4RYYb=9>?:@85THP0NHXIQ8V@>406> 4597=9>?:HV@>WSB:XY3
4;<:WM]  2Q8=Yd?N4597JHPY@5^pbDEFULQ:QH7K XY32Q8=Y
503DIDH87NH:G9VdGWC8=KN;e>] ;[GGMI@:4OAFC>QH;[GG@]DH8
P@: M̀500LLE2Q>:DTHd?N4597/010Q>L5@ILE;[GG@]DH8
29F8X>7YNCLDEFLH503VMN: 4OQ: 5H0V974OABCU>0@2  5H0dON]H
IH8;034JD ?0AC5H0IH74G6IDEF=9>?:@8  

P]H 9̀5TH4:97WC8/01234567489: 4597GH51>HL=97;5V9
WC803IIJKL91MNL5@:DEF45EF]>WNC85@I T-helper1 (Th1) cell 
XY3LE cytokines XY3 chemokines DEF=97;5V9  4OQ:  tumor 
necrosis factor (TNF)-alpha, IFN-gamma, interleukin-
6,12,17,21,22,23 4;<:VN: GS8:THU;2KQ5H0P@\:H]H0@5^HDEF
CC5_D 9̀aGTH4PH3VQC4RYYbWC803IIJKL91MNL5@:XY3 
cytokines DEF45EF]>WNC8 U7NX5Q anti-TNF alpha agents ,anti 
cytokine agents XY3 anti T-cell agents 

1TH>QH Biological products ?0AC40E]52@B:Z>QH biologics 
(OE>4J2@O2H0) cK5I@ww@V9WSB:/7]C81b5H0CH?H0XY3]H
WC8;034Dh2?0@iC4L095H (US food and drug 
administration; FDA) d?N?LH]cS8 2H0?0AC]HDEFU7NGH5
29F8LEOE>9V 4OQ: U>0@2, toxin, Blood Products, Gene 
Therapy, Human Tissues and Cellular Products ;[GGMI@:
LE5H0:TH]Hd:5YMQL:EBLHdON0@5^H=KN;e>]234567489:  XY3LE

0H]8H:5H00@5^H7N>]]H7@85YQH>U7N=Y7E /7]XIQ85YMQL]H
VHL5H0CC5_D 9̀a7@8VQCU;:EB VH0H8DEF 1 

1. Anti-TNF-alpha agents U7NX5Q Etanercept 
(Enbrel®), Adalimumab(Humira®), Infliximab 
(Remicaide®) 

2. Anti T-cell agentsU7NX5Q Alefacept (Amevive®) 
3. Anti cytokine agents U7NX5Q Ustekinumab 

(Stelara®) 
d:;[GGMI@: ]HDEFU7N0@I5H0WSB:D34IE]:GH5

1p3500L5H0CH?H0XY3]HWC8;034DhUD]2TH?0@I
=KN;e>]234567489: U7NX5Q Etanercept, Infliximab XY3 
ustekinumab d:;~ P.h. 2554 ID1>HL:EBG3WC5YQH>cS8 
biologics DEFLEdONd:;034DhUD]4DQH:@B: 
Etanercept (Enbrel®) 

Etanercept ?0AC Enbrel® (Amegen Corp.,Thousand 
Oaks,CA, GTH?:QH]/7]I09^@D U�4RC0b ;034DhUD] 
GTH5@7, 0K;DEF 1) 4;<: a fusion protein WC8 human Fc 
molecule WC8 IgG1 XY3 p75 TNF receptors 2 
molecules RSF8]HG3DTH8H:/7]5H0X]Q8G@I5@I TNF-alpha 
DEFC]KQd:503X24YAC7 XY3 lymphotoxin alpha (TNF-beta) 
RSF84;<: cytokines DEF2TH1@wd:P]H 9̀5TH4:97WC8/01234567
489: 
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MBEBF8He 1 ]H biologics DEFdON0@5^H=KN;e>]234567489:/7]XIQ8VHL5H0CC5_D 9̀a 
 Generic 

name 
Trade 
name 

Description Year of  FDA approval for 
plaque type psoriasis 
US Thai 

Anti-TNF-alpha agents      
 Etanercept  Enbrel® Dimeric fusion protein 2004 2006 
 Adalimumab Humira®   Human monoclonal antibody 2008  
 Infliximab  Remicaide®  Chimeric monoclonal antibody 2006 2008 
Anti T-cell agents      
 Alefacept  Amevive®  Dimeric fusion protein 2003  
Anti cytokine agents      
 Ustekinumab  Stelara®   Human monoclonal antibody 2009 2011 

 
 

 
EWY8He 1 X278/10820NH8WC8]H etanercept 

 

W:H7]HDEFdONd:/01234567489: 1AC 25 mg 2@;7H?bY3 
2 10@B8 /7]jE7dVN=9>?:@8 (subcutaneous) XVQd: 12 
2@;7H?bX05WC85H00@5^H CHG4P9FLW:H7]HU7N4;<: 50 mg 
2@;7H?bY3 2 10@B8 10SF8OE>9VWC8]H4DQH5@I;03LHp 70 
O@F>/L8  

GH58H:>9G@]W:H7d?wQDEF4;<: randomized, double-
blind placebo controlled trial 4PAFC7K;0329D 9̀JHPWC8]H 

etanercept d:5H00@5^H=KN;e>] plaque type psoriasis 
(VH0H8DEF 2) /7] Gottlieb AB XY3 1p31PI>QHd:=KN;e>]
234567489: 112 1: DEFU7N0@I]H etanercept (25 mg 2@;7H?b
Y3 2 10@B8) 2HLH0cd?N clinical response 7EWSB: V@B8XVQ 75 
4;C0b4R6:Vb WSB:U; (?0AC40E]5>QHI00YM PASI75) 30% XY3 
56% 4LAFC0@5^HU;XYN> 12 XY3 24 2@;7H?b VHLYTH7@I 4LAFC
4DE]I5@I5YMQLDEFU7N]H?YC5 RSF8I00YM PASI75:NC]5>QH 5%  
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Craig L Leonardi XY3 1p32 U7NDTH5H0hS5^H=Y 
etanercept d:=KN;e>] plaque psoriasis 672 0H] 03]34>YH 
24 2@;7H?b /7]jE7dVN=9>?:@8 (subcutaneous) 4DE]I5@I]H
?YC5 JH]?Y@8 12 2@;7H?bX05PI>QH etanercept D@B8 3 
W:H7 1AC W:H7VFTH (25 mg 2@;7H?bY3 1 10@B8) , 5YH8 (25 
mg 2@;7H?bY3 2 10@B8) XY3 2K8 (50 mg 2@;7H?bY3 2 10@B8) 
DTHd?NLEGTH:>:=KN;e>]I00YM PASI 75 U7N 14% , 34% XY3 
49% VHLYTH7@I 4LAFC4DE]I5@I]H?YC5 (4%, P<0.001)  
JH]?Y@82@;7H?bDEF 12 =KN;e>]5YMQL]H?YC5G3U7N0@I]H 
etanercept RSF85H0VCI2:C8VQC]HULQXV5VQH8GH55YMQLDEF
U7N0@I]H etanercept V@B8XVQ409FLVN:5H0hS5^H RSF8=Y
5H0hS5^Hd5YN41E]85@I5H0hS5^HWC8 Papp KA XY31p33

d:=KN;e>] 583 0H] DEFPI>QHDEF 12 2@;7H?b =KN;e>]DEFU7N0@I]H 

etanercept G3I00YM PASI75 4DQH5@I 34% (d:5YMQLDEFU7N]H 
25 mg 2@;7H?bY3 2 10@B8) XY3 49% (50 mg 2@;7H?bY3 2 
10@B8) 4LAFC4DE]I5@I 3% d:5YMQLDEFU7N]H?YC5 XY3?Y@8GH5
2@;7H?bDEF 12 =KN;e>]DM51:G3U7N0@I]H etanercept W:H725 
mg 2@;7H?bY3 2 10@B8 0>LD@B8=KN;e>]DEFU7N]H?YC5LH5QC: 
4LAFC29B:2M75H0hS5^HDEF2@;7H?bDEF 24 PI>QH GTH:>:=KN;e>]DEF
I00YM PASI75 4DQH5@I 45% d:5YMQLDEFU7N]H 25 mg 
2@;7H?bY3 2 10@B8VYC75H0hS5^H, 54% d:5YMQLDEFLE5H0
Y7W:H7]HY8 GH5 50 mg 4;<: 25 mg 2@;7H?bY3 2 10@B8 
RSF8ULQPI1>HLXV5VQH8C]QH8LE:@]2TH1@wDH82c9V9WC85YMQL
DEFU7N etanercept D@B8 2 5YMQL ( p=0.09) XY3 28% d:5YMQLDEF
41]U7N0@I]H?YC5d:OQ>8 12 2@;7H?bX05 (p>0.05) 

 

MBEBF8He 2 X278=Y5H0hS5^H;0329D 9̀JHPWC8]H etanercept, infliximab XY3 ustekinumab d:XVQY35H0hS5^H  
CBE?iCGB <BjANkDB;<B RTBDODVWXYZO< PASI 75(%) S:Y;BUn8He

YEN[o@DVA 
Gottlieb et al. (2003)1 Etanercept 25 mg twice weekly  57 30 12 
Lonardi et al. (2003)2 Etanercept 25 mg weekly  

Etanercept 25 mg twice weekly  
Etanercept 50 mg twice weekly  

160 
162 
164 

14 
34 
49 

12 

Papp et al.(2005; CONSORT)3 Etanercept 25 mg twice weekly  
Etanercept 50 mg twice weekly 

196 
194 

34 
49 

12 

Tyring et al. (2006)13 Etanercept 50 mg twice weekly  311 47 12 
Gottlieb et al. (2004;SPIRIT)14 Infliximab 3 mg/kg 

Infliximab 5 mg/kg 
99 
99 

72 
88 

10 

Reich et al. (2005; EXPRESS I)15 Infliximab 5 mg/kg 301 80 10 
Chaudhari et al. (2001)16 Infliximab 5 mg/kg 

Infliximab 10 mg/kg 
11 
11 

82 
73 

10 

Menter et al. (2007;EXPRESS II)17 Infliximab 3 mg/kg 
Infliximab 5 mg/kg 

313 
314 

70 
76 

10 

Leonardi et al. (2008;PHOENIX1)18 Ustekinumab 45 mg 
Ustekinumab 90 mg 

255 
256 

67.1 
66.4 

12 

Papp et al. (2008;PHOENIX2)19 Ustekinumab 45 mg 
Ustekinumab 90 mg 

409 
411 

66.7 
75.7 

12 
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4LAFC4;0E]I4DE]I5H0d?N]HXIIVQC4:AFC8 5@I5H0d?N]H
XIIO@F>10H> (d?N]H 3 47AC:XYN>?]M7)4 PI>QH5H0d?N]H
XIIVQC4:AFC8G3DTHd?N=KN;e>]2HLH0c0@5^H=Y5H00@5^HDEF7E
U7N]H>:H: XVQd:5YMQLDEFU7N0@I]HXIIO@F>10H>G3LE5H0 
relapse WC8/01 (physical global assessment,PGA 
score>2 ?0ACPGA scoreULQ7EWSB:GH5 baseline) /7] 
mean(median) time to relapse 4DQH5@I 39.6(33) >@:?Y@8
?]M75H00@5^H XY34LAFCd?N5H00@5^H7N>]]H etanercept d:
=KN;e>]DEF relapse PI>QH=KN;e>]]@82HLH0c5H0VCI2:C8VQC
]H etanercept /7] mean(median) time to regain 
responder status (PGA score < 2?0ACPGA score 7EWSB:
GH5 baseline) 4DQH5@I 35(29) >@: 

:C5GH5/01234567489:XYN> ]H etanercept d?N
=Y5H00@5^HDEF7Ed:=KN;e>]/01 psoriatic arthritis RSF8
2HLH0cY7CH5H04G6I;>7DEFWNC5 XY3]@82HLH0c?]M7]@B8
5H0DTHYH]WC8WNCGH5JHPcQH] X-ray JH]?Y@85H00@5^H 
XY3_D 9̀aWC8]HG3]@818C]KQ:H:cS8 2 ;~6 :C5GH5:EB]@8
2HLH0c0@5^H=KN;e>]/01 rheumatoid arthritis, ankylosing 
spondilitis XY3 juvenile  idiopathic arthritis U7N=Y7E
4OQ:5@: 

;[GGMI@:LEWNCLKY5H00@5^H7N>]]H etanercept d:=KN;e>]
4765DEF4;<:234567489: /7]d?N]H 0.8 mg/kg 2@;7H?bY3 1 
10@B8 (ULQ459: 50 mg) jE7dVN=9>?:@8 (subcutaneous) DTHd:
=KN;e>]4765 211 0H] 4;<:03]34>YH 48 2@;7H?b =Y
5H0hS5^HPI>QHJH]?Y@8 12 2@;7H?b =KN;e>]DEFU7N0@I]H 
etanercept G3I00YM PASI75 U7N 57%7 XY34LAFCd?N]H
VQC4:AFC8 CE5 96 2@;7H?b =KN;e>]]@818VCI2:C8VQC5H0
0@5^H XY3ULQ4597=YWNH841E]8DEF0M:X088 XVQC]QH8U056VHL 
]H etanercept 56]@8ULQU7N0@I5H0WSB:D34IE]:]H4PAFC0@5^H
=KN;e>]234567489:d:4765 

]H etanercept d?N=Y7EVQC=KN;e>]XLNG3dON4;<:]HV@>47E]>
d:5H00@5^H ?0ACdON0Q>L5@I]HCAF:Z U7NX5Q methotrexate9, 
acitretin10 XY3 narrowband UVB11, 12 /7]5H00@5^H7N>]
]H?YH]O:970Q>L5@:2HLH0cOQ>]Y7W:H7]HDEFVNC8dON
(etanercept, methotrexate, acitretin) XVQ]@818U7N
;0329D 9̀JHPDEF7E4DQH5@I5H0d?N]Hd:W:H7DEF2K89, 10  

=YWNH841E]8GH5]H etanercept  DEFPIU7NX5Q 45975H0V97
4OABC XY34597;q95909]HI094>pDEFjE7]H /7] Tyring XY3
1p320 U7NhS5^H5H0d?N]H etanercept 50 mg 2 10@B8VQC
2@;7H?b 4;<:03]34>YH 96 2@;7H?b =YPI>QH C@V0H5H0
4597=YWNH841E]8 (Exposure-adjusted event rates; EARs)
d:5YMQLDEFU7N]H etanercept ULQXV5VQH8GH5]H?YC5 
]54>N: 5H04597;q95909]HI094>pDEFjE7]HDEFPIU7N 12.21 
events VQC 100 paitent-years 4LAFC4DE]I5@I]H?YC5 6.1 
events VQC 100 paitent-years /7] EARs WC8=YWNH841E]8
DEFULQdOQ/01V974OABCd:5YMQLDEFU7N]H 4DQH5@I158 events VQC 
100 paitent-years XY3d:5YMQL]H?YC5 4DQH5@I 418.8 
events VQC 100 paitent-years RSF82Q>:d?wQ=YWNH841E]8DEF
ULQdOQ/01V974OABC1AC ;>7hE0^3 LE4YAC7CC5I094>pDEFjE7]H 
;>7WNC XY3;>7?Y@8 2Q>:=YWNH841E]80M:X08DEFULQdOQ
/01V974OABC PI EARs 4DQH5@I 7.7 XY3 6.1 events VQC 100 
paitent-years d:5YMQLDEFU7N]H etanercept XY3]H?YC5 
VHLYTH7@I /7]=YWNH841E]80M:X08DEFULQdOQ/01V974OABCDEFPI
IQC]U7NX5Q  myocardial infarction, basal cell carcinoma 
XY3 depression 2TH?0@I=YWNH841E]8DEF45EF]>WNC85@I5H0V97
4OABC ( EARs : 130.5 vs 103.9 events VQC 100 paitent-
years) XY35H0V974OABC0M:X08( EARs : 1.5 vs 1.2 events 
VQC 100 paitent-years) RSF8ULQXV5VQH85@:d:5YMQLDEFU7N]H 
etanercept XY3]H?YC5 /7]5H0V974OABCDEFPIIQC]DEF2M7
1AC upper respiratory tract infection 5H0V974OABC0M:X08
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U7NX5Q cellulitis, meningitis, diverticulitis XY3 
gastroenteritis  

LE=KN;e>]42E]OE>9V 2 0H] GH5 cardiac arrest 1 0H] XY3 
myocardial infarction1 0H] PI5H04597L34068DEFULQdOQ non 
melanoma skin cancer?0AC in situ carcinoma 90H] 4;<: 
breast cancer 2 0H], tonsil cancer, B-cell chronic 
lymphocytic leukemia/small celllymphocytic 
lymphoma, colon cancer, adenocarcinoma(colon polyp), 
Hodgkin�s lymphoma, pancreatic carcinoma, metastatic 
lung adenocarcinoma C]QH8Y31 0H] XVQC@V0H5H04597WC8
L34068D@B8?L7ULQXV5VQH8GH5;03OH50D@F>U; XY3PI 14 
non melanoma skin cancer d:=KN;e>] 10 0H] /7] 6 0H]
4;<: Basal cell carcinoma(BCC) , 3 0H]4;<: Squamous 
cell carcinoma(SCC) XY3 1 0H]4;<: BCC XY3 SCC 4LAFC
4DE]I5@ICMI@V95H0pb5H04597L340684?YQH:EBd:;03OH50
D@F>U;PI>QH CMI@V95H0pb5H04597 SCC d:=KN;e>]DEFU7N]H 
etanercept 2K85>QH;03OH50D@F>U;C]QH8LE:@]2TH1@wDH8
2c9V9 XVQ5H0hS5^HDEFdON]H etanercept 5 ;~d:=KN;e>] 

rheumatoid arthritis ULQPI>QHCMI@V95H0pb5H04597 SCC 
XV5VQH8GH5;03OH50D@F>U;21  

4:AFC8GH5 etanercept 4;<:]HDEFCC5LH4;<:V@>X05 
;[GGMI@:GS8LEWNCLKY45EF]>5@I=YWNH841E]8XY31>HL;YC7J@]
d:03]3]H>LH5DEF2M74LAFC4DE]I5@I]H biologics V@>CAF:Z
/7]=KN;e>]234567489:2HLH0cdON]HU7NVQC4:AFC8cS8 3 ;~22 
/7]LE=YWNH841E]84Y65:NC] XY3LE1>HL;YC7J@]2K8 
Infliximab (Remicaide®) 

Infliximab ?0AC Remicaide® (Centocor, Inc., 
Horsham, PA, GTH?:QH]/7] I09̂ @D4OC09F8-PYH> GTH5@7 / 
MSD Thailand Ltd, 0K;DEF 2) 4;<: 
chimeric(mouse/human) monoclonal antibody DEF
;035CI7N>]2Q>: variable region DEFLHGH5?:K XY32Q>: 
human Fc molecule WC8 IgG1 RSF8]HG3DTH8H:/7]5H0
X]Q8G@I5@I TNF-alpha DEFC]KQI:=9>WC8 cell XY3DEFC]KQd:
503X24YAC7 XVQULQG@I5@I lymphotoxin alpha (TNF-beta) 
RSF8VQH8GH5 etanercept  
 

 

 
EWY8He 2 X278/10820NH8WC8]H infliximab 
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W:H7]HDEFdONd:/01234567489: 1AC 5 mg/kg /7]d?N
DH8503X24YAC7ONHZ (intraveneous infusion) 4;<:4>YH
C]QH8:NC] 2 O@F>/L8 /7]d?N]HDEF2@;7H?bDEF 0, 2, 6 XY3
?Y@8GH5:@B:CE5DM5Z 8 2@;7H?b 10SF8OE>9VWC8]H4DQH5@I
;03LHp 8.5-9 >@: 

;0329D 9̀JHPWC8]H infliximab d:5H00@5^H=KN;e>]
234567489: (plaque type)  PI>QHU7N=Y7E (VH0H8DEF 2) /7] 
Gottlieb AB XY31p314 U7NDTH5H0hS5^H=KN;e>] 249 0H] 
4;0E]I4DE]I;0329D 9̀JHPWC8]H infliximab W:H7 3 XY3 
5mg/kg DEF2@;7H?bDEF 0, 2 XY3 6 p 2@;7H?bDEF 10 PI>QHLE
GTH:>:=KN;e>]DEFI00YM PASI75 4DQH5@I 72%, 88% XY3 6% 
d:5YMQLDEFU7N0@I]H 3mg/kg, 5mg/kg XY3]H?YC5
VHLYTH7@I (p<0.05) XY3D@B8 2 5YMQLDEFU7N]H infliximab G3
409FL4?6:=Y5H00@5^HDEF7EU7N0>7406>d: 2 2@;7H?bX05 XVQ
?Y@8GH5 6 2@;7H?b4LAFCULQLE5H00@5^HVQC4:AFC8 =KN;e>]G3LE
CH5H0X]QY8ONHZVHLYTH7@I 

Reich K XY31p3 (EXPRESS I)15 U7NDTH5H0hS5^H
d:=KN;e>] 378 0H] 4;0E]I4DE]I;0329D 9̀JHPWC8]H  
infliximab W:H7 5mg/kg DEF2@;7H?bDEF 0, 2, 6 XY3
?Y@8GH5:@B:CE5DM5Z 8 2@;7H?b 4DE]I5@I]H?YC5/7]
PI>QH=KN;e>]DEFU7N0@I]H infliximab G3I00YM PASI75 U7N 
80% 4LAFC4DE]I5@I5YMQLDEFU7N]H?YC5 3% ?Y@85H00@5^H 
10 2@;7H?b XY3?Y@8GH50@5^HVQC4:AFC8PI>QHDEF2@;7H?bDEF 
24 XY3 50 =KN;e>]DEFU7N0@I]HG32HLH0c182JHP5H0
VCI2:C8VQC]HU7N7E :C5GH5:EB Menter A XY31p317]@8
PI>QH 5H0d?N]HXIIVQC4:AFC8?Y@8GH5 6 2@;7H?bX05 DTH
d?N=KN;e>]0@5^H PASI75 U7N7E5>QH5YMQLDEFU7N0@I]HXIIULQ
VQC4:AFC8 (1AU7N]H4LAFC=KN;e>]LECH5H0X]QY8?0AC42E] 
PASI75) 

2TH?0@I]H infliximab d:5H00@5^H=KN;e>] psoriatic 
arthritis GH55H0hS5^HWC8 Antoni C XY31p323  0H]8H:
=Y5H0hS5^Hd:=KN;e>] 200 0H] /7]2MQL=KN;e>]4PAFCU7N0@I]H 
infliximab 5mg/kg DEF2@;7H?bDEF 0,2,6,14 XY3 22 ?0AC]H
?YC5 ?Y@85H00@5^H 14 2@;7H?bPI>QH=KN;e>]LE4;C0b4R6:Vb
DEF7EWSB:WC8 American College of Rheumatology [ACR] 
core set measures LH55>QH 20% ?0AC ACR20 4DQH5@I 
58% XY3 11% d:5YMQLDEFU7N0@I]H infliximab XY3]H
?YC5VHLYTH7@I (p<0.05)  XY3d:5H0hS5^HVQC4:AFC84;<:
4>YH 2 ;~ PI>QHDEF2@;7H?bDEF 96 =KN;e>] 62% ]@8182HLH0c
0@5^H ACR20 U7N24 

:C5GH5 psoriasis XY3 psoriatic arthritis XYN> ]H
infliximab]@82HLH0c0@5^H=KN;e>]d:/01CAF:ZU7N=Y7E
4OQ:5@: /7]]H infliximab U7NWSB:D34IE]:]H2TH?0@I/01
CAF:Z7@8:EB  rheumatoid arthritis, crohn�s disease, 
ankylosing spondilitis XY3ulcerative colitis ;[GGMI@:]@8
ULQLEWNCLKY4PE]8PC 45EF]>5@I;0329D 9̀JHPXY31>HL
;YC7J@]d:=KN;e>]4765DEF4;<:234567489: 4:AFC8GH5ULQLE
5H0hS5^H5H0dON]H infliximab DEF4;<: randomized control 
trial W:H7d?wQ LE4PE]8 case report 4DQH:@B:  

=YWNH841E]8DEFPIIQC]1YNH]1YS85@IDEFPId:=KN;e>]DEFU7N
]H anti-TNF alpha CAF:Z U7NX5Q upper respiratory tract 
infection, ;>7hE0^3, LE5H04P9FLWSB:WC8 hepatic enzymes 
XY35H0V974OABC =YWNH841E]8DEF0M:X08U7NX5Q L34068, 5H0V97
4OABC0M:X08, XPN]H XY3 lupus like syndrome XY3]@8LE
0H]8H:5H04597 hepatitis B virus reactivation, acute liver 
failure, pancytopenia, optic neuritis, seizures, new onset 
or exacerbation WC8 CNS demyelinating disorders25     

:C5GH5:EBLE0H]8H:>QHCMI@V95H0pbWC8/01>@p/01
2K8WSB:d:=KN;e>] rheumatoid arthritis, spondylarthritides, 
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inflammatory colitis, psoriasis, Behçet's disease DEFU7N0@I 
infliximab (n = 36), adalimumab (n = 28), and 
etanercept (n = 5) /7] standardized incidence ratio 
(SIR) d:5YMQL=KN;e>]DEFU7N]H infliximab XY3 adalimumab 
2K85>QHd:=KN;e>]DEFU7N0@I etanercept (SIR 18.6 [95% CI 
13.4-25.8] ,SIR 29.3 [95% CI 20.3-42.4] XY3SIR 1.8 
[95% CI 0.7-4.3] VHLYTH7@I)26 
Ustekinumab (Stelara®) 

Ustekinumab ?0AC Stelara®4;<: human monoclonal 
antibody CC5_D 9̀aDEF/;0VE:DEFOAFC>QH P40 (0K;DEF 3) RSF84;<:
/;0VE:DEFPId: IL-12 XY3 IL-23 /7]DEF IL-12 XY3 IL-

23 :@B:LE1>HL2TH1@wd:5H0503VMN: inflammatory 
cytokine DEFLE2Q>:2TH1@wVQCWI>:5H04597/01234567489: 
;[GGMI@:]H  ustekinumab LE0H]8H:>QHLE;0329D 9̀=YVQC
=KN;e>]/01234567489:037@I;H:5YH8cS80M:X08 XY3U7N0@I
5H0WSB:D34IE]:/7] FDA DEF;034Dh2?0@iC4L095H 4LAFC
47AC:VMYH1L P.h. 2552 XY3DEF]M/0;4LAFC47AC:L50H1L 
P.h. 2552 2TH?0@I=KN;e>]234567489:037@I;H:5YH8cS8
0M:X08O:97 plaque type XY3U7N0@I5H0WSB:D34IE]:5@I
C81b5H0CH?H0XY3]Hd:;034DhUD] 4LAFC 5MLJHP@: b̀ 
Ph. 2554 

 

 
EWY8He 3 X278VTHX?:Q8DEFCC5_D 9̀aWC8]H ustekinumab 27 

 

W:H7]HDEFdON1AC 45 mg (cNH=KN;e>]:BTH?:@5 < 100 kg) 
?0AC 90 mg (:BTH?:@5 >100 kg) jE74WNHO@B:UWL@:dVN
=9>?:@8 DEF2@;7H?b 0, 4 XY3?Y@8GH5:@B:CE5DM5Z 12 
2@;7H?b 

;0329D 9̀JHPWC8]H ustekinumab d:  PHOENIX 118 
(VH0H8DEF2) RSF8DTH5H0hS5^HD@B8?L7 72 2@;7H?b 0>L
=KN;e>]D@B8?L7 766 1: PI>QH=Y5H0>9G@]d:03]3X05DEF
2@;7H?bDEF 12 =KN;e>]I00YM PASI75 4DQH5@I 67.1%, 66.4% 

XY33.1% d:5YMQLDEFU7N0@I]H ustekinumab W:H7 45 mg, 
90mg XY3]H?YC5 (p<0.05)(7@80K;DEF 4) /7]409FL4?6:
=Y5H00@5^H406>DEF2@;7H?bDEF 2 ( 5YMQLDEFU7N]HI00YMPASI50 
LH55>QH5YMQL]H?YC5C]QH8LE:@]2TH1@wDH82c9V9) XY3
2@;7H?bDEF 4 (5YMQLDEFU7N]HI00YM PASI75 LH55>QH5YMQLDEFU7N
]H?YC5C]QH8LE:@]2TH1@wDH82c9V9) /7];0329D 9̀=YWC8
]HG34P9FLLH5WSB:40AFC]Z XY3U7N;0329D 9̀JHP2K82M7DEF
2@;7H?bDEF 24 (U7N PASI75 4DQH5@I 76.1% d:5YMQLU7N]H 45 
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mg XY385%d:5YMQLU7N]H 90mg) XY3]@818;0329D 9̀JHP
U7NG:cS82@;7H?bDEF 40   

p 2@;7H?bDEF 40 =KN;e>]d:5YMQLDEF409FL5H0hS5^H7N>]]H 
ustekinumab XY3VCI2:C8VQC]H7E(I00YM PASI75)DEF
2@;7H?bDEF 28 XY3 40 G3cK52MQLd?NU7N0@I]HW:H7479L
VQC4:AFC8 ?0ACU7N0@I]H?YC5(cC:5H00@5^H) =YPI>QHd:
5YMQLDEFU7N0@I]HVQC4:AFC8 2HLH0c0@5^H PASI75 U7N
LH55>QH5YMQLDEFcC:5H00@5^H (VH0H8 3) /7]d:5YMQLDEF
cC:5H00@5^H PASI 409FLY7Y8DEF2@;7H?bDEF 44 XY3Y7Y8
406>DEF2@;7H?bDEF 52 XY3Y7Y840AFC]ZG:cS82@;7H?bDEF 64 (p 
2@;7H?bDEF 40 PASI 7EWSB: 96% XY3Y7Y84?YAC 40% p 
2@;7H?bDEF 64) ?Y@8GH5:@B:ULQ2HLH0c;034L9:=YU7N
XLQ:]TH4:AFC8GH5 LE5H0d?N5H00@5^H4WNHU;CE510@B8d:=KN;e>]
;03LHp10SF8?:SF8 03]34>YH4jYEF]DEF=KN;e>]2HLH0c0@5^H 
PASI75 U7N?Y@8GH5cC:5H00@5^H 1AC 15 2@;7H?b   
:C5GH5:EBLE=KN;e>] 195 1:U7N0@I5H00@5^H7N>] 
ustekinumab CE510@B8 ?Y@85H00@5^H 12 2@;7H?b 167 
(85.6%) 1: PASI 7EWSB:LH55>QH 75%   

CE55H0hS5^H1AC5H0hS5^H;0329D 9̀=YXY31>HL
;YC7J@]WC8]Hd: PHOENIX 219 RSF8DTH5H0hS5^H
D@B8?L7 52 2@;7H?b LE=KN;e>]234567489:O:97 plaque type 
DEF4WNH0Q>L5H0hS5^HD@B8?L7 1230 0H] RSF8=Y5H0>9G@]
2C71YNC85@IDEFPId:5H0hS5^H PHOENIX 1 1AC p 
2@;7H?bDEF 12 =KN;e>]I00YM PASI75 4DQH5@I 66.7%, 75.7% 

XY33.7% d:5YMQLDEFU7N0@I]H ustekinumab W:H7 45 mg, 
90mg XY3]H?YC5 (p<0.05)(7@80K;DEF 4)  

p 2@;7H?bDEF 28 =KN;e>]d:5YMQLDEF409FL0@5^H7N>]]H 
ustekinumab XY3VCI2:C8VQC]H037@I;H:5YH8(I00YM 
PASI50 XVQULQI00YM PASI75) G3cK52MQLd?NU7N0@I]H 
W:H7479LVQC4:AFC8DM5 12 2@;7H?b ?0AC;0@I]H4;<:DM5  8 
2@;7H?b =YPI>QH5H0VCI2:C8VQC]HULQXV5VQH85@:d:
=KN;e>]5YMQLDEFU7N0@I]HW:H7 45 mg XVQd:=KN;e>]DEFU7N0@I]H 
90 mg PI>QH5H04P9FL1>HLcEFd:5H0d?N]H 4;<:DM5 8 
2@;7H?b DTHd?N0NC]Y3WC8=KN;e>]DEFI00YM PASI75 LH55>QH
5YMQLDEFU7N]HDM5 12 2@;7H?b (68.8% XY3 33.3% 
VHLYTH7@I p 2@;7H?bDEF 52) :C5GH5:EB5H04P9FL1>HLcEFd:
5H0d?N]H DTHd?N037@I]Hd:4YAC7 (trough level) WC8
=KN;e>]5YMQLDEFVCI2:C8VQC]H037@I;H:5YH82K8WSB: 
(1QH4jYEF]4DQH5@I 0.14 ug/ml 5@I  0.70 ug/ml 5YMQLDEFU7N]H 
45 mg XY3 0.34 ug/ml 5@I 1.45 ug/ml d:5YMQLDEFU7N]H 
90mg p 2@;7H?bDEF 28 XY3 52 VHLYTH7@I) RSF8CHG5YQH>
U7N>QH037@IWC8]Hd:4YAC7:QHG3LE1>HL2@LP@: b̀VQC5H0
VCI2:C8WC8=KN;e>] XVQCHGLE;[GG@]CAF:DEFLE2Q>:45EF]>WNC8 
4:AFC8GH5=KN;e>]DEFU7N0@I]Hd:5YMQL 45 mg ?Y@8GH54P9FL
1>HLcEFd:5H0d?N]H4;<:DM5 8 2@;7H?b 037@I]Hd:4YAC7
2K8WSB:XVQ5H0VCI2:C8VQC]HULQLE1>HLXV5VQH85@I=KN;e>]
DEFU7N]HDM5 12 2@;7H?b 
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EWY8He 4 X278;0329D 9̀JHPWC8]H ustekinumab 4LAFC4DE]I5@I]H?YC5d:5H0hS5^H PHOENIX 1XY3 PHOENIX2 DEF2@;7H?b
DEF 1227 
 
MBEBF8He  3 X278GTH:>:=KN;e>]DEFI00YM PASI75 d:5YMQLDEFU7N0@I]HVQC4:AFC8?0ACcC:5H00@5^H DEF2@;7H?bDEF 40-76  

PASI 75 VWXYZO<CAr=o8HeP;XE:7<BM=>[Dse>F VWXYZO<CAr=o8HeP;XE:7<BUA>C(t>DCBEE:CGB) 

I00YM PASI 75 p 2@;7H?bDEF 52 89% 63% 
I00YM PASI 75 p 2@;7H?bDEF 76 84% 19% 

 
;[GGMI@:5H0hS5^H;0329D 9̀JHPWC8]H ustekinumab 

5@IWNCC@542I234567489: ]@8C]KQd: phase 228 /7]5H0hS5^H
:EBLE=KN;e>]WNCC@542I234567489:D@B8?L7 146 1: 76 1:
U7N0@I]H ustekinumab 90 ?0AC 63 mg 4WNHO@B:UWL@:dVN
=9>?:@8 1 10@B8VQC2@;7H?b 4;<:03]34>YH 4 2@;7H?b 
4;0E]I4DE]I5@I5YMQLDEFU7N]H?YC5 =YPI>QH p 2@;7H?bDEF 
12 =KN;e>]I00YM ACR20 4DQH5@I 42% d:5YMQLDEFU7N]HXY3 
14%d:5YMQLDEFU7N]H?YC5 (p<0.0002) /7]20M; ]H 
ustekinumab OQ>]Y7CH5H0XY3CH5H0X278WC8WNC
C@542I234567489:XY3]@8OQ>]Y7=AF:=9>?:@84LAFC4DE]I5@I
]H?YC5 XVQ5H0hS5^H:EBLEWNCGTH5@7C]KQ?YH];035H0 XY3

VNC85H0?Y@5iH:2:@I2:M:GH55H0hS5^HDEFLE=KN;e>]
LH55>QH:EB XY303]34>YHDTH5H0hS5^HDEF]H>:H:WSB: 

;[GGMI@:]@8ULQLE5H0hS5^HcS8;0329D 9̀JHPXY31>HL
;YC7J@]WC8]H ustekinumab d:=KN;e>]4765DEF4;<:234567
489: 0>LcS8/01GH503IIJKL91MNL5@:CAF:Z7N>] 

=YWNH841E]8GH5]H ustekinumab L@5ULQLECH5H00M:X08 
XY3ULQGTH4;<:VNC8;0@I4;YEF]:5H00@5^H =YWNH841E]8DEFPI
IQC] 1AC  5H0V974OABCDH8479:?H]dG2Q>:I: GLK5XY31C
?C]C@542I ;>7hE0^3XY3;>7WNC /7]C@V0H5H0V974OABC
XY3=YWNH841E]8DEFDTHd?NVNC8?]M75H00@5^HULQXV5VQH85@:
03?>QH85YMQLDEFU7N]HXY35YMQLDEFU7N]H?YC5 =YWNH841E]8
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0M:X08DEFPI1AC  V974OABC0M:X08 (cellulitisDEFWH 2 WNH8, 
herpes zoster) /0142N:4YAC7?@>dGVEI,  L34068YTHU2Nd?wQ, 
L34068VQCLYK5?LH5, L34068VQCLUD0C]7b, non melanoma 
skin cancer XVQ4:AFC8GH5]H ustekinumab 4;<:]Hd?LQGS8LE

5H0hS5^H7NH:1>HL;YC7J@]:H:4PE]8 14 47AC: ;[GGMI@:
GS8]@8ULQLEWNCLKY7NH:1>HL;YC7J@]d:03]3]H>WC8]H 
ustekinumab 

 

MBEBF8He 4 5H04;0E]I4DE]I]H 3 O:97 
 Etanercept Infliximab Ustekinumab 
5H0CC5_D`9a Soluble TNF receptor fusion 

protein X]Q8G@I5@I TNF-alpha 
anti TNF- alpha monoclonal 
antibody 

Monoclonal antibody VQC IL-12 XY3 IL-
23 

2Q>:=2Ld:]H  100% LHGH51: 75% LHGH51: 
25% LHGH5?:K 

100% LHGH51: 

Year of US. 
FDA approval  
Plaque 
psoriasis 
Psoriasis 
Arthritis 

 
2004 
2002 

 
2006 
2004 

 
2009 
No  

W:H7]H 25-100 mg 2@;7H?bY3 2 10@B8 
/7]jE7dVN=9>?:@8 
(subcutaneous) 

1AC 5 mg/kg /7]d?NDH8503X24YAC7
ONHZ (intraveneous infusion) > 2 
O@F>/L8 /7]d?N]HDEF2@;7H?bDEF 0, 2, 6 
XY3?Y@8GH5:@B:CE5DM5Z 8 2@;7H?b 

45 mg (cNH=KN;e>]:BTH?:@5 < 100 kg) ?0AC 
90 mg (:BTH?:@5 >100 kg) jE74WNHO@B:
UWL@:dVN=9>?:@8 DEF2@;7H?b 0, 4 XY3
?Y@8GH5:@B:CE5DM5Z 12 2@;7H?b 

Pediatric used FDA approved in juvenile 
RA,1999 

FDA approved in pediatric Crohn�s 
disease,2006 

No data 

Efficacy in 
plaque type 
psoriasis 

good good good 

Efficacy in 
psoriatic 
arthritis 

good 
(short term data) 

good  
(short term data) 

Limited data 

Cost A 25 mg = 5,423 IHD  
50 mg = 10,784 IHD 

100 mg =30,363 IHD 45 mg B = 109,568 IHD 

WNC7E Long term safety data LH5 
2Q>:;035CILHGH51:D@B8?L7 

;0329D`9aJHP2K8 CC5_D`9a406> 
5H0d?N]H237>5 d?NDM5Z 8 2@;7H?b 

;0329D`9aJHP2K82Q>:;035CILHGH51:
D@B8?L7 

WNC42E] =KN;e>]VNC8jE7]HIQC]  VNC8d?N]H infusion intraveneous 
LH55>QH 60 :HDE 
LE2Q>:=2LGH52@V>bDTHd?N4597 
neutrilized antibody 

4;<:]Hd?LQ LEWNCLKY7NH:1>HL;YC7J@]
03]3]H>:NC] 

A = 0H1H]HCNH8C98GH50H1HWH] DEF/08P]HIHY0HLH`9I7E p >@:DEF 2 505�H1L 2555 
B = 4:AFC8GH5]H]@8ULQ4WNH/08P]HIHY0HLH`9I7E GS8CNH8C980H1HWH]GH5I09 @̂Dd?N/08P]HIHY 
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SErY  
Biologics 4;<:]HDEFLE;0329D 9̀JHP7EVQC=KN;e>]234567489:
W@B:;H:5YH8cS80M:X08 O:97 plaque type 4:AFC8GH5CC5
_D 9̀aDEFP]H 9̀5TH4:97WC8/01234567489: 5H0I09?H0]HDTHU7N
8QH] =KN;e>]2HLH0cdON]HU7NVQC4:AFC8 XVQ5H04YAC5dON]HXVQ
Y3V@>1>04YAC5d?N4?LH32LX5Q=KN;e>]/7]P9GH0pH4;<:
0H]ZU; 0Q>L5@I=Y7EXY3=Y42E]DEFCHGG34597WSB: XLN>QH
=YWNH841E]8DEFPIL@5ULQ0M:X08 XVQ4:AFC8GH5 biologiccs 
Y71>HL2HLH0cWC8JKL9VNH:DH:VQC4OABC/01 GS8LE1>HL
42EF]8VQC5H0V974OABC XY3]@8LE1>HL42EF]8VQC5H04597L34068  
XVQC]QH8U056VHL4:AFC8GH5]H4?YQH:EB4;<:]HDEFd?LQ CHGVNC8
1TH:S8cS81>HL;YC7J@]XY3=YWNH841E]8WC8]Hd:03]3
]H> DEF]@8VNC85H0WNCLKYGH55H0hS5^H4P9FL4V9Ld:C:H1V 
:C5GH5:EB0H1H]H1QC:WNH82K8 GS81>0P9GH0pH7NH:1>HL
1MNL1QHDH84h0^ihH2V0b0Q>L7N>] 
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Pigmented contact dermatitis with histology 

of lichenoid dermatitis : A reported case. 
Tanongkiet Tienthavorn MD, 

Poohglin Tresukosol MD. 
 

ABSTRACT:  

TIENTHAVORN T, TRESUKOSOL P.  PIGMENTED CONTACT DERMATITIS WITH HISTOLOGY 

OF LICHENOID DERMATITIS : A REPORTED CASE. THAI J DERMATOL 2012; 28: 137-142. 

INSTITUE OF DERMATOLOGY-MINISTRY OF PUBLIC HEALTH, BANGKOK, THAILAND. 

We report a case of 32-year-old female who developed hyperpigmented skin for 3 years. Skin lesions were 

generalized hyperpigmented macules and histological finding was licheniod dermatitis. Provisional diagnosis was lichen 

planus pigmentosus before closed patch test and photopatch test shown allergic contact dermatitis to fragrance mix II, 

cinnamic alcohol, cinnamic aldehyde, ylang ylang oil, and potassium dichromate . This patient was finally diagnosed as 

pigmented contact dermatitis. In conclusion, we believed that patch test should be performed in the case with LPP to 

identified the cause. Further study in a larger number of cases is required in Thailand to provide the exact causative 

factors of these skin diseases. 

Key words: Pigmented contacted dermatitis, Ashy dermatitis, Lichen planus pigmentosus, patch test 
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:;<=>?@A: 
;BCDEF?GHI D;F?BJKLG MN@EOIPB HGFQRSETO GK?CKBUNVWXL?SG< PIGMENTED CONTACT DERMATITIS ;FPYF

M?KZIQ[KMDW\B LICHENOID DERMATITIS LKGQKGSG<UIL]B=C 2555; 28: 137-142. 

./0123456789:32;  <5=<05>?@AB  <5C@59;.0D05E.FG 

()*+,-./01234.56.7 86981:852+; 96+<=>?6@*-.<5.(ABC@D696>E=FC4GB:<1H-IJ:/C*6 KD6L5 MEC 96 3 +; (K462
N.6O1-14.6 H+PC lichenoid dermatitis ()*+,-.3@*<Q:>6<-1C1RSQ.JCL<QF2M<>H+PCT<L Lichen planus pigmentosus (LPP) ()*+,-.
3@*<Q:>6<8W2X<-RHN1B9HX19T@.4D6>6<4@85:(ABCMN*8Q9(Q8 (Closed patch test) MKZ (ABCMN*8Q9(Q8M82M@@ (photopatch test) 
J/*(K:->M::(ABCMN*8Q9(Q8 (allergic contact dermatitis) >Q:86< fragrance mix II, cinnamic alcohol, cinnamic aldehyde, 
ylang ylang oil, and potassium dichromate ()*+,-.3@*<Q:>6<-1C1RSQ.H+PCT<L pigmented contact dermatitis  
T@.8<7+462LIZMN4.[HK\2H/\C+<ZT.]C[JC>6<4@85:(ABCMN*8Q9(Q8JC<6.4GB828Q.T<L4GB>W5J/*H>1@<5.@D6LPP HNAB5>6<
-1C1RSQ.4GB )̂>X*52 T@..Q2X*529G>6<_=>?6JC()*+,-.JCRD6C-C96>E=FCHNAB5/686H/X7>W5T<LJC>K7W9T<L@Q2>KW6- 

<_KQ_K<=`: (ABCMN*8Q9(Q8M::<5.@D6, T<L ashy dermatosis, T<L lichen planus pigmentosus, >6<4@85:(ABCMN*
8Q9(Q8 
 

Wide spread or localized hyperpigmentation is 
associated with a large number of conditions and may 
be due to genetic or nevoid factors such as metabolic, 
endocrine, chemical, physical, nutritional, post 
inflammatory or tumor. Skin inflammatory reaction 
would disturb the dermoepidermal junction causing 
melanin to pass into dermis to give rise to persistent 
hyperpigmentation. Many skin diseases also have 
similar clinical manifestation, for instances, lichen 
planus pigmentosus, ashy dermatosis, fixed drug 
eruption, and etc. Hyperpigmentation may also occur in 
course of allergic and irritant contact dermatitis. 
History taking, thorough physical examination, 
histological findings and proper investigation could 
differentiate among these conditions. 

Case report 
A 32-year-old atopic woman came to outpatient 

department with chief complaint of asymptomatic skin 
pigmentation since May 2007 which was initially 
located at face, then it gradually spread to neck and 
both extensor surface of arms(figure 1-2) No previous 
erythema of the lesions was detected before darkening 
of the skin. She also claimed uncomfortable feeling 
with itching sensation whilst exposing near 
construction area and using fragrance-containing 
products. Physical examination showed multiple ill-
defined slate grey hyperpigmented patches at both 
cheeks, neck, anterior chest and both extensor surface 
of arms. No abnormality was detected elsewhere 
including oral mucosa, palms and soles. She had been 
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using overgcounter products regularly but denied using 
any herbal medicine. Laboratory investigation 
including CBC, UA, TSH, FT3, FT4 and serum 
electrolyte were done and no without abnormalities 
shown. 

Dermatopathological examination was performed 
and showing hyperkaratosis, hypergranulosis and 
epidermal atrophy in association of dense lichenoid 
infiltration of lymphocytes and numerous 
melanophages within thickened papillary dermis. 
Microscopic diagnosis was lichenoid dermatitis.(figure 
3) 
 

 
Figure 1 

 

 
Figure 2 

 

 
Figure 3  Histopathological examination (40X) 

 

 
Figure 4 
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Figure 5 

 

 
Figure 6 

 

 
Figure 8 

 

Closed patch tests were done with standard series, 
cosmetic series, and perfume series. Relevantly positive 
result were found as follows; fragrance mix II, 
cinnamic alcohol, cinnamic aldehyde, ylang ylang oil, 
and potassium dichromate. (figure 4-6) Photopatch test 
with standard series showed allergic contact dermatitis 
to fragrance mix. Conclusively, this patient has allergic 
contact dermatitis due to previously mentioned 
allergens. 

This patient was initially treated as ashy dermatosis 
or lichen planus pigmentosus with topical low potency 
corticosteroid, 0.025% tretinoin, hydroquinone, and 
sunscreen with minimal improvement. Definite 
diagnosis of pigmented contact dermatitis was made 
after closed patch test showed positive result. She was 
advised to avoid using fragranced-containing products. 
She still had slight skin pigmentation on her last visit 
on January 2012. 
Discussion 

Pigmented contact dermatitis (PCD) is a non-
eczematous variant of contact dermatitis characterized 
by erythema, papules, swelling, and itching with little 
or no sign of dermatitis. These symptoms occurred 
when the causative allergens came into contact with 
skin, provoking ordinary dermatitis. Hyperpigmentation 
is considered to be brought by frequent and repeated 
contact of very small amount of contact sensitizer, 
mainly the textile, fragrance or washing material. 1 

The term spigmented contact dermatitist was 
coined by Osmunsen in 1970 2 , a Danish dermatologist 
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who described an epidermic of melanosis in 
Copenhagen. In a series of excellent observations and 
investigations,  he proved that the melanosis was in fact 
due to contact dermatitis caused by soptical whitenert 
present in a washing powder. A mixture of two 
spyrazolinet derivatives was believed to be a causative 
chemical to induce PCD.  3 

Pigmented cosmetic contact dermatitis (PCCD) is a 
variant of PCD; the only differences being the causative 
allergen and the sites affected. Nakayama et al. 
proposed the term "pigmented cosmetic dermatitis" to 
describe this condition.4 Diffuse or patchy brown 
pigmentation was also the clinical manifestation with 
predilection on face and forehead. Patch testing with 
various chemicals used in cosmetic industry and 
cosmetic used by the patient with sas ist reveals 
positive reaction to many ingredients in cosmetic. 
Commonly reported causative contact allergens are 
fragrances (e.g. benzyl salicylate, cinnamic derivative, 
balsam of Peru), pigments, coal tar dyes, lanolin 
products and parabens.  

The main histology of PCD is basal cell 
liquefaction accompanied by the formation of 
melanophages in papillary dermis. . Nakayama et al. 
believe the liquefaction is provoked by accumulation of 
low concentration of fragrance to produce type 4 
allergic cytolytic reaction to the epidermal basal layer.4 

The melanin from destroyed cell is sprayed into 
papillary dermis and ingested by macrophages. Those 

could be suggestive of the lichenoid allergic reaction 
rather than toxic reaction.  

Those who have scanty melanin, such as Caucasian, 
would not produce these conditions and those who have 
abundant melanin, such as black women, would not 
undergo changes skin color by this histopathological 
procedure.  It is mostly Asians or Mexicans who suffer 
from this abnormal pigmentation. 5 

Patch testing is of immense value in the diagnosis 
of PCD. Close patch tests of standard series, fragrance 
series, cosmetic series and the personnel products are 
recommend to be tested in patient with suspicious 
diagnosis of PCD or PCCD. Photopatch test should also 
be done. Papule, vesicle, brown pigment may develop 
as a positive result at the patched sites. Study using 
screening patch  tests for pigmented contact dermatitis 
in Israel revealed the highest yield with European 
standard series and Scandinavian photo series; 
approximately ½ of patients (14 from 29).6 The 
reported relevantly positive allergens were nickel 
sulfate, fragrance mixed, potassium dichromate, 
neomycin, colophony, Kathon CG, Amerchol L-101, 
evernic acid, Grotan BK, amylcinnamic aldehyde, 
sandalwood, formaldehyde and 4-tert-butylcathecol. 

The provocative use test (PUT) or repeated open 
application test (ROAT) by application of suspected 
patient|s products at anticubital skin twice daily for 4-5 
days should be done if closed patch testing is equivocal. 
These methods could be used alternatively on the face 
or other affected area. 7 
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Lichen planus pigmentosis could be one of the 
differential diagnosis of generalized hyperpigmented 
patient with lichenoid histologic reaction. Bhutani LK 
regarded LPP as different entity from pigmented 
contact dermatitis (PCD) as to clinical manifestation, 
histopathology, causative chemicals, the dramatic effect 
of allergen control.8 

We report here the case with presentation of 
hyperpigmented skin accompanied by histology of 
lichenoid dermatitis. This patient was previously 
diagnosed as idiopathic hyperpigmentation skin disease 
as LPP. Many treatment regimens had been prescribed 
without significant improvement. With thorough 
history taking and physical examination, PCD was 
suspicious. Closed patch test was done with standard 
series, cosmetic series, and perfume series. Fragrance-
mix II, cinnamic alcohol, cinnamic aldehyde, ylang-
ylang and potassium dichromate showed relevantly 
positive results. 

Skin hyperpigmentation may developed from 
various causes. The appropriate investigation should be 

properly performed in each patient. Systemic disease 
should be ruled out. We also believe that idiopathic 
skin diseases e.g. LPP, ashy dermatosis, PCD and 
PCCD are overlapping diseases both in clinical and 
histological presentations. Closed patch test with or 
without photopatch test should be investigated to 
confirm the causes and diagnosis. Many studies in this 
field have been done in many Asian countries but never 
in Thailand. Further study with larger number of 
patients should be done. 
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Subcutaneous Zygomycosis due to 

Basidiobolus ranarum: A case Report. 
Suttiporn  Kraimak MD, 

Patcharin  Janjumratsang MD. 
ABSTRACT: 
KRAIMAK S, JANJUMRATSANG P.  SUBCUTANEOUS ZYGOMYCOSIS DUE TO BASIDIOBOLUS 

RANARUM: A CASE REPORT. THAI J DERMATOL 2012; 28: 143-149. 
INSTITUTE OF DERMATOLOGY, MINISTRY OF PUBLIC HEALTH, BANGKOK, THAILAND. 

Basidiobolomycosis is a rare subcutaneous fungal infection caused by Basidiobolus ranarum. It is a chronic 
inflammatory disease that occurs in healthy individuals. The clinical feature is painless, unilateral, well-circumscribed 
subcutaneous nodule which usually affects the buttocks or thigh, but can also seen in the arm, neck, face or trunk. The 
infection is characterized by hardened firm nodule which expands and spread locally. The fungal morphology and the 
Splendore-Hoeppli phenomenon, although not entirely specific, are characteristic histological features. While culture is 
the gold standard for definitive diagnosis, immunodiffusion test is sensitive and specific for B. ranarum. There is no 
standard treatment. Most patients respond very well to oral potassium iodide therapy as well to azoles, particularly 
itraconozole. 

We report a case of 14-year-old Thai girl with a large, slow-growing zygomycosis of the right thigh which 
respond well after receiving potassium iodide solution. 

Key words: Entomophthoromycosis, Basidiobolus ranarum, Zygomycosis, Subcutaneous 
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Introduction 
Basidiobolomycosis is a rare disease caused by the 

fungus Basidiobolus ranarum, an environmental 
saprophyte, member of the class Zygomycetes, order 
Entomophthorales1. Entomophthoromycosis is a 
sporadic subcutaneous infection that is largely restricted 
to tropical areas of Africa, Asia, and South America. It 
presents in two clinically distinct forms. Subcutaneous 
zygomycosis, caused by Basidiobolus ranarum and 
rhinofacial zygomycosis caused by Conidiobolus 
coronatus. Neither of these two forms occur 
preferentially in patients with underlying disease or 
defective immunity. Entomophthoromycosis is 
characterized by the formation of firm and non-tender 
swellings, generally on the extremities, trunk, and rarely 
other parts of the body2. We report a case of 14-year-old 
Thai girl with a large, slow-growing zygomycotic lesion 
of the right thigh. 

 
 

Case report 
A fourteen-year-old female came with a hardening 

mass on her right thigh just above knee for about 6 
months. The lesion began with a small non-tender mass 
with gradually swelling and increasing in size over the 
right thigh. There was no history of any thorn prick, 
insect bite or any other local injury. She refused of 
fever. She was healthy and denied of any drug used 
before the beginning of skin lesion. 

Local examination showed a 15X10 cm. non-tender 
indurated subcutaneous swelling, non movable mass on 
antero-lateral of right thigh just above knee. The 
swelling was firm in consistency with smooth surface 
and ill-defined edges. The overlying skin shows some 
hyperpigmentation (Figure 1). There was no regional 
lymphadenopathy. Other systemic examinations were 
normal.  

Routine laboratory examinations of complete blood 
count, the urinary analysis and the liver function test 
and renal function test were within normal limit. The 
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incisional biopsy was done and haematoxylin and eosin 
stained sections revealed diffuse inflammatory-cell 
infiltrate with numerous eosinophils admixed with some 
lymphocytes, histiocytes and multinucleated giant cells 
through out the subcutaneous tissue. Some areas 
showed fragments of aseptate hyphae surrounded by 
eosinophilic material and the Splendore-Hoeppli 
phenomenon (Figure 2-4). Periodic acid Schiff stain for 
fungus was negative. Culture on Sabouraudps dextrose 
agar confirmed the fungal infection was Basidiobolus 
ranarum.  

The patient was treated with potassium iodide 20 
mg/kg/day. After four weeks of treatment with 
potassium iodide, the improvement was seen by the 
softening and decreasing in size of lesion. We plan to 
continue potassium iodide treatment until the lesion 
disappear. 

 

   
Figure 1  A non-tender indurated subcutaneous 
swelling, non movable mass on antero-lateral side of 
right thigh just above knee. The swelling was firm in 
consistency with smooth surface and ill-defined edges. 
The overlying skin was slightly hyperpigmentation.   
 

 
 

 
Figure 2-3 The haematoxylin and eosin stained sections 
revealed diffuse inflammatory-cell infiltrate with 
numerous eosinophils admixed with some lymphocytes, 
histiocytes and multinucleated giant cells though out the 
subcutaneous tissue.   
 

 
Figure 4 Some areas showed fragments of hyphae 
surrounded by eosinophilic material or Splendore-
Hoeppli phenomenon  
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Disscussion 
Entomophthoromycosis caused by Basidiobolus 

spp. was first described in Indonesia in 1956. This 
infection was subsequently reported from several other 
parts of the world. Over 160 cases have been described 
in the literature. It is presumed that many more cases 
have occurred and continue to occur but are not 
recognized or reported. The disease is widely prevalent 
in tropical and subtropical regions though it is 
sporadically reported from all parts of the world 
including Africa, Asia, the USA and latin America15. In 
Thailand, there were few reports of 
entomophthoromycosis in the literature. Chiewchanvit 
et al. reviewed cases of entomophthoromycosis in 
Maharaj Nakorn Chiang Mai Hospital from 1985 to 
2001. There were five patients diagnosed as 
subcutaneous zygomycosis, two rhinofacial 
zygomycosis and one case of gastrointestinal 
entomophthoromycosis14. Another report in the 
literature was concurrent subcutaneous and visceral 
basidiobolomycosis in renal transplant female reported 
by Choonhakarn C3. Entomophthoromycosis includes 
two different infections that are caused by fungi 
belonging to the family Entomophthoraceae, genus 
Basidiobolus and Conidiobolus. These moulds have 
aseptate or sparsely septate hyphae2,3. The disease 
usually occurs in children, less often in adolescents, and 
rarely in adults. Males are much more frequently 
affected than females2. Entomophthoromycosis has 
been known as a saprophytic fungus present in soil, 

decaying fruit, and vegetable matter as well as in the gut 
of amphibians, reptiles, fish and bats. Occasionally the 
fungus has been isolated from insects. Thus, it is 
generally assumed that patients acquire the infection 
through minor trauma to skin and insect bite3. The 
infection also can be transmitted by trans-epidermal 
inoculation with contaminated vegetable matter. In the 
past, clinical isolates of Basidiobolus were classified as 
B. ranarum, B. meristosporus, and B. haptosporus. But 
recent taxonomic studies based on antigenic analysis, 
isoenzyme banding, and restriction enzyme analysis of 
rDNA indicate that all human pathogens belong to B. 
ranarum2. 

Basidiobolomycosis is a chronic inflammatory 
disease that occurs exclusively in healthy individuals. 
The clinical features consist mainly of subcutaneous 
and mucocutaneous forms3. The presenting feature is 
painless, unilateral, well-circumscribed subcutaneous 
nodule which usually affects the buttocks or thigh, but 
can also be seen in the arm, neck, face or trunk. The 
infection is characterized by hardened firm nodule 
which expands and spreads locally. Although they may 
sometimes regress spontaneously, they usually progress 
until the nodules ulcerate. The mass is not adherent to 
deeper tissues, but involvement of muscle has been 
described. Lack of draining sinuses, absence of 
adherence to underlying structures and the lack of 
extension to bone differentiates it from mycetoma4,5. 
The other differential diagnosis are chronic infiltrative 
tumoral disease, deep scleroderma or elephantiasis3. 
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Recently, Basidiobolus infection involving visceral 
organs, especially the gastrointestinal tract, has been 
reported3,6,7,8,9,13. 

Histologically, basidiobolomycosis is associated 
with eosinophilic infiltration which was also seen in our 
case. This has been postulated to be due to a mixture of 
Th1 (granuloma) and Th2 type of immune response. 
This causes the release of cytokines like IL-4 and IL-10 
which inturn are helpful in recruiting eosinophils to the 
effected site. The other histological features are 
presence of broad thin walled infrequently septate 
hyphal fragments enveloped by eosinophilic 
ySplendore-Hoeppliz material2. Invasion of blood 
vessels is not seen in Basidiobolomycosis in contrast to 
mucormycosis4. The fungal morphology and the 
Splendore-Hoeppli phenomenon, although not entirely 
specific, are characteristic histological features1. Of 
interest, this phenomenon may not be present in all 
cases and may be absent when it occurs as an 
opportunistic infection in a host with 
immunosuppression3,10. Basidiobolus ranarum can be 
isolated from surgical specimens. Sabouraudps dextrose 
agar is an adequate medium, and visible growth is 
usually present 2-3 days after incubation at 25-30 c. 
Colonies appear white or pale grey and have radial 
folds. The fungal elements appear as broad, 
pleomorphic, sparsely septated hyphae, which stain 
faintly with fungal stains of Grocott, Gomori 
methenamine silver and Periodic Acid Schiff11. 
Zygospores of Basidiobolus typically possess two 

lateral appendages which are conjugation beaks. These 
appendages are the remnants of the copulatory tubes4,12. 
While culture is the gold standard for definitive 
diagnosis, immunological methods have been 
developed and can support a morphological diagnosis. 
An immunodiffusion test is sensitive and specific for B. 
ranarum, with no cross-reactivity with other species of 
the order Entomophthorales, and can be used to monitor 
its resolution3.  

There is no standard treatment for all forms of the 
disease3. Therapeutic trials showed variations in the 
response rate. Most patients with 
entomophthoromycosis respond very well to oral 
potassium iodide therapy as well to azoles, particularly 
itraconazole2. Itraconazole is commonly used with 
success in visceral infection. Some patients clear such 
infection with trimethoprim/sulfamethoxazole3. Our 
patient was treated with potassium iodide without 
combination of azoles and she respond very well. Other 
antimycotics such as amphotericin B, ketoconazole, 
fluconazole and terbinafine and hyperbaric oxygen have 
been reported to produce remission, although failure to 
respond to amphotericin B was mentioned3,14. The 
duration of treatment is uncertain depending on the 
severity of the disease and clinical response, however 
most patients require the medication for months or 
years. Surgical intervention is necessary in the case of 
the infection involving visceral organs, not only to 
establish a diagnosis but also to resect extensive fibrosis 
and granulomatous inflammatory masses3. 
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In conclusion, we encountered a subcutaneous 
Basidiobolomycosis in healthy girl. The patient had 
responded well after receiving potassium iodide 
solution. We report this patient with the hope of 
awareness and early recognition of this condition to 
prevent disfigurement produced by advanced disease, 
misdiagnosis, and unnecessary surgical intervention. 
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Acquired oral mucosal pigmentation in a 
patient with McCune-Albright syndrome:  

A case report. 
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ABSTRACT : 
SOONTRAPA K, ASAWANONDA P. ACQUIRED ORAL MUCOSAL PIGMENTATION IN A 
PATIENT WITH MCCUNE-ALBRIGHT SYNDROME: A CASE REPORT . THAI J DERMATOL 2012; 
28: 150-153. 
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CHULALONGKORN UNIVERSITY, BANGKOK, THAILAND. 

McCune-Albright syndrome is a very rare disease characterized by the triad of polyostotic fibrous dysplasia, 
café-au-lait macules, and at least one of hyperfunctioning endocrinopathies. We present a case of a 19-year-old female 
with McCune-Albright syndrome who presented with acquired asymptomatic multiple hyperpigmented macules on the 
lips and the oral mucosae without acral and anogenital pigmentation, which are not a common finding of this syndrome.  

Key words: McCune-Albright syndrome, oral mucosal pigmentation, gastrointestinal polyps, Peutz-Jeghers 
syndrome 
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Introduction  

McCune-Albright syndrome (MAS) is a rare disease 
with prevalence of 1/100,000 a 1/1,000,000.1 The 
syndrome results from postzygotic activating mutations 
of GNAS1 gene. It is characterized by the triad of 
polyostotic fibrous dysplasia, café-au-lait macules 
following lines of Blaschko (more specifically with 
irregular border and located on the same side with bone 
lesions), and endocrine hyperfunction.1-3 

In this report, we present a patient with MAS which 
has all of the typical features except that pigmented 
lesions developed later in life on her lips and oral 
mucosae mimicking those found in other syndromes, 
especially Peutz-Jeghers. 
Case report 

A 19-year-old female from Bangkok presented with 
asymptomatic multiple hyperpigmented macules on the 
lips and the oral mucosae which have been progressive 
for the last 5 years. These lesions were first noted on the 
tongue and then spreaded to other parts of the mouth. 
She had no acral or anogenital involvement and denied 
previous implantation of dental amalgam or dental 

braces. Furthermore, she had no history of 
intussusception or gastrointestinal bleeding. None of her 
family members was affected with a similar disorder. 

The patient was diagnosed with MAS since her 
childhood by following presentations: early menarche at 
the age of 3, treated by hormonal suppression; a café-
au-lait macule on the right buttock; and multiple 
episodes of pathologic right femoral fractures which 
was the same side as the café-au-lait macule.  

The skin examination reveals multiple and diffuse 
discrete bluish-grey hyperpigmented macules on the 
lower lips, gingivae, and the buccal mucosae. (figure 1-
3) There is also a solitary hyperpigmented patch, sized 
3x5 cm. with an irregular border on the right buttock. 
(figure 4) 

We treated these oral lesions with Q-switched 532 
nm Nd : YAG laser (Revlite®, HOYA Conbio, Fremont, 
California), 3mm spot size with the fluence in the range 
of 1.5-1.8 J/cm2. The lesions faded after 3 sessions. 
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Figure 1 

 
Figure 2 

 
Figure 3 

Figure 1-3 Clinical photographs reveal multiple and 
diffuse discrete hyperpigmented macules on the lower 
lips, gingivae, and both buccal mucosae. 

 
Figure 4 : A hyperpigmented patch with an irregular 
border on the right buttock, and also a few linear 
surgical scars were noted. 
 

Discussion:  
Orificial pigmented lesions are more commonly 

found in other syndromes, such as Peutz-Jeghers 
(PJS)3,4, Laugier-Hunziker5, and Carney complex.3 In 
PJS, the well-established association is gastrointestinal 
polyposis. However, in MAS, there are just a few 
reports which document the findings of oral melanotic 
pigmentation.6,7 None of them was investigated for the 
gastrointestinal polyps. Recently, Zacharin et al.4 
performed an observational study in four patients with 
confirmed MAS by DNA sequencing. Two patients had 
perioral pigmentary lesions, and the other two did not. 
Three of them were documented to possess GNAS 
mutations in the peripheral blood. Also, genetic testings 
for STK11 and PRKAR1A were done to exclude 
coexistent PJS, and Carney complex. They all 
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underwent gastrointestinal endoscopy, which showed 
hamartomatous gastrointestinal polyps with histological 
features similar to those in PJS in all patients. Zacharin 
et al. concluded that gastrointestinal polyps might also 
be one of manifestations of MAS, and indicated an 
overlap between the two entities. Therefore, we believe 
that the presence of oral hyperpigmented macules in this 
patient may be the manifestation of MAS, and she 
might have a risk of gastrointestinal polyps. 
Nonetheless, her parents did not give consent for a 
gastrointestinal endoscopic examination to confirm the 
presence of such polyps.  

In conclusion, we report a case of McCune-Albright 
syndrome who presented with oral mucosal 

pigmentation in her adolescent years which is a rare 
manifestation in this syndrome, and may be associated 
with the risk for gastrointestinal polyposis. 
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Dermal melanocytosis can be categorized into (A) congenital dermal melanocytosis, e.g. Mongolian spot, nevus 

of Ota, and nevus of Ito, and (B) acquired dermal melanocytosis (ADM), such as acquired bilateral nevus of Ota-like 

macules (ABNOM) or nevus of Hori. ADM usually appears in the 3rd to 4th decades of life, and is more prevalent in Asian 

women. Herein, we report a case of ADM, which is symmetrically distributed on the forehead, cheeks, upper chest wall 

and upper back. 
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Introduction 

Dermal melanocytosis is composed of two main 

groups, namely congenital and acquired. Congenital 

dermal melanocytosis has distinct clinical appearances, 

including Mongolian spot, nevus of Ota, and nevus of 

Ito. 

ADM usually appears on the face in early 

adulthood. The nonfacial counterparts have been 

associated with several underlying conditions. 

Case report 

A 47-year-old Thai woman has developed 

asymptomatic progressive grayish-blue macules and 

patches for 10 years. These lesions were first noted on 

the left forehead and then spread to involve other areas 

of the face and torso. Her medical history was 

unremarkable except for diabetes mellitus, which was 

relatively well-controlled. No history of antecedent 

trauma or medications that could result in 

hyperpigmentation was elucidated. Skin examination 

revealed bilateral symmetrical grayish-blue macules and 

patches of varying sizes on the forehead, cheeks, upper 

chest wall and upper back (Figure 1 a-b). 

Two skin biopsies showed well-circumscribed 

proliferation of pigmented spindle-shaped and dendritic 

cells that infiltrated between the thick and sclerotic 

collagen fibers. The overlying epidermis was 

unremarkable. These spindle-shaped and dendritic cells 

stained positive with S100 protein and HMB45 (Figure 

2 a-b). 

 

 
 

 
Figure 1 Grayish-blue macules and patches 
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Figure 2 Pigmented spindle-shaped and dendritic cells 

(Haematoxylin-Eosin) 

 

Discussion 

A common presentation of ADM is the facial lesion 

known as acquired bilateral nevus of Ota-like macules 

(ABNOM) or nevus of Hori. It is known that non-

lesional skin of ADM patients and even normal skin of 

healthy people may harbor immature or nonpigmented 

melanocytes. Through aging, ultraviolet light and 

hormone stimulation, these melanocytes become active. 

Extrafacial ADM lesions are usually localized to 

one area of the body such as the chest, back, or 

extremities.1 The most extensive one in the English 

literature was on the upper back and right breast.2 To 

our knowledge our patient exhibited the most 

widespread involvement, extending from the face, 

upper chest wall, to the upper back in bilateral 

symmetrical pattern.  

The importance of ADM lies in the fact that most 

cases are associated with an underlying condition in 

contrary to ABNOM, which is an isolated entity, 

bearing no clinical significance. ADM has been 

associated with cranial abnormality,3 atopic dermatitis,4 

psoriasis,5, 6 chronic eczema,5 rheumatoid arthritis,5 and 

malignancies such as melanoma,7 bladder cancer,5 and 

leiomyosarcoma of the rectum.8However, to the best of 

our knowledge, the pattern of distribution is non-

specific and does not correlate with any particular 

conditions.  

ADM was hypothesized to result from 3 possible 

mechanisms: (A) dropping off of epidermal 

melanocytes, (B) migration of hair bulb melanocytes, 

and (C) activation of pre-existing latent or immature 

melanocytes.9 The myriads of associated conditions 

suggest that ADM might be induced by certain 

paracrine factors, which activate pre-existing dormant 

melanocytes. Two most likely candidate factors are 

nerve growth factor (NGF) and α-melanocyte 

stimulating hormone (α-MSH). In vitro, NGF is 

chemotactic for melanocytes and stimulates their 

dendrite formation.10 NGF levels were reported to be 

increased in several conditions including psoriasis, 
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atopic dermatitis, traumatized skin, and rheumatoid 

arthritis. In all instances, these conditions preceded the 

onset of ADM lending further support of our 

hypothesis. High expression of NGF-R in malignant 

melanoma without evidence of nerve growth has also 

been reported.11 Yoneyama, et al. reported a case of 

ADM and malignant melanoma, which developed 

subsequently within a nevus spilus.7 In atopic dermatitis 

there is an accompanying increase in α-MSH levels.  

The treatment of choice for all types of ADM are Q-

switched lasers aimed at removing ectopic melanocytes. 

Our patient is currently undergoing Q-switched 

Nd:YAG laser with gradual improvement. 
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